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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo (Qu3MKEe HAa YpPOBHE OCHOBHOIO 0OmIEro 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Ttakxke ¢ ydérom
denepanbHOil paboueid mporpammbl BocnuTaHus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue mporpamMMmbl 1Mo (M3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIOUIMXCS W OpraHU3alui0 U3y4deHHs (U3UKU Ha JIEATEIbHOCTHOM
ocHoBe. B mporpamme no ¢Qu3Mke Yy4YMTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpeiMeTa B
peanmsanuu TpedoBannuit ®I'OC OOO K IUIaHUPYEMBIM JMYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHs, a TakKe MEXKIPEJIMETHbIE CBSI3M €CTECTBEHHOHAYUHBIX Y4eOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUsl.

[TporpamMmma 1o (pu3uKe yCTaHABIMBAET paclpelelicHHe Y4eOHOTO Marepuaia Mo rojaM
oOyueHust (10 KJjaccam), TNpeayiaraeT IPUMEPHYIO IOCIIEAOBATEILHOCT, HU3YUCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpXKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEHN 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKA3aHHUsI METOINYECKON MOMOIIH YUUTEINIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3nka gBISETCS CUCTEMOOOPA3yIOIIMM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLECCOB M SIBJICHUH, N3Y4aeMbIX XUMHUEH,
O6uonoruelt, actpoHoMHed M (pu3nYecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HauOojee siCHble 0Opa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0CO0a MOTYYEeHUsI JOCTOBEPHBIX 3HaHUH 0 MUpe.

OpHa W3 MIaBHBIX 33124 (U3MYECKOTO 0O0pa30BaHHs B CTPYKType OOIIEro oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpeanojaract OBJIaACHHUEC CICAYIOIINMU
KOMIIETCHTHOCTAMU, XapPaKTCPUIYIOIIUMHU €CTECTBECHHOHAYYHYIO I'PaMOTHOCTD:

HAay4YHO 00BACHATH SABJICHUS,
OLICHUBATh U TIOHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUAA,
HHTCPIPCTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIs MMOJIYYCHN A BBIBOIOB.

[lenu wm3yueHust U3MKKM HAa YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs ONpEICNCHBI B
Konuenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Komnermn MunncreperBa mnpocsemenuss Pocculickon @enepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

npuoOpeTeHne HMHTepeca M CTPEeMIICHHMsI O0y4arommxcs K HaydYHOMY H3YUEHHUIO MPUPOAIDI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE NMO3HAHMs U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUICHUS K OKPYKAIOIIIM SIBICHHSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U (pyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;

dopMHpOBaHUE TPEICTABICHUH O pOJM (PU3MKH A Pa3BUTHS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE NPEJICTABICHUI O BO3MOXXHBIX cepax Oyaymied mpodeccuoOHaIbHON IesTeTbHOCTH,
CBSI3aHHOM C (PU3HKOM, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpPaBJICHUU.

Joctuxenne 3TUX Leleld mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

nprOOpeTEeHNEe 3HAHWKM O JUCKPETHOM CTPOCHHHM BEUIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

NpHOOpEeTEHNE YMEHHH ONUCHIBATH U OOBSICHATH (DM3MUYECKUE SBJICHHS C HCIOJIB30BAHUEM
MIOJTYYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PEHICHHS MPOCTCUITNX PAcCUETHBIX 3a7a4 C HCIOJb30BaHUEM (U3HUCCKUX
MOJIeIIeH, TBOPYECKHUX M TPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHWI HAOIIOMaTh TPUPOIHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIAOOpATOPHBIC
paboThI U AKCIIEPUMEHTAIBHBIC UCCIIEIOBAHHMSI C MCIIOJIb30BAHUEM U3MEPUTEIIBHBIX IIPUOOPOB;
OCBOEHHUE TTPUEMOB paboThI ¢ HHPOpMaNHel PU3NIECKOTO COACPIKAHMSI, BKITFOYAst HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHUECKOE OIICHUBaHUE WH(POPMAIINH;
3HAKOMCTBO €O cdepamu TpodecCHOHAIBHON EATSIBHOCTH, CBS3aHHBIMU C (DH3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKECHHSIX (PU3UUCCKON HAYKH.

Ha usydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHUs
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme 1o (u3MKe nepeyeHb JabopaTOpHBIX pabOT U ONBITOB HOCHUT
peKOMEHAaTeNbHBIA XapaKTep, y4UTeNb JIelaeT BbIOOp MpoBeneHus 1a0OopaTOpHBIX padoT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIUXCsl, CIIUCKA HKCIIEPUMEHTAIbHBIX
3a/laHui, peiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.

COJAEPKAHUE OBYYEHUSA

7 KIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpPa.

®dusuka — Hayka 0 npupoge. SAsnenus npupoasl. PU3NUeCKUe sSBJICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.



®dusnveckue BenmuuuHbl. W3mepenuwe Qusnuecknx BenuunH. DU3NUECKHE MPUOOPHI.
[Torpemnocts u3mMepeHuit. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH HU3Y4aroT Npupoay. EcTecTBeHHOHAay4HBII
METOJ TMO3HaHUs: HAOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMpPOBEpKEe THUIoTe3, O0ObsicHeHue HalmogaemMoro sipineHus. OmnucaHue
(UBHYECKUX SIBJICHUHN C TIOMOIIBIO MOJCIICH.

Hemoncmpayuu.

1. MexaHquCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAIrHUTHBLIC, CBCTOBLIC SABJICHUS.
2. ®usuyeckue NpuOOpPHl U MpolLeaypa MPSAMBIX U3MEPEHUH aHAJIOrOBBIM U LHU(POBBIM
npudopom.

Jlabopamopnwvie padbomut u onvimol.

OrnpezesieHne EeHbI ACJICHUs Kbl U3MEPUTEILHOTO Iprbopa.

W3mepenne paccTOsTHUM.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MalbIX TE.

N3mepenne Ttemmneparypbl NIpH TOMOILIM JKUJKOCTHOTO TEPMOMETpAa M JaTyMKa
TEeMIIepaTyphI.

6. IIpoBeneHue wuccineAoBaHUS MO MPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJIETAa IIapuKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MyCKa.

arwneE

Paznen 2. HepBOHa‘{aﬂbHLIe CBE€/ICHUSA 0 CTPOCHUH BeUIeCTBA.

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJBI, HUX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

JBmwxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JIBIDKCHHSI YaCTHI[ C TEMIIEpaTypoil.
bpoynoBckoe nBmxenue, auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOEHHE Ta30B, KHUAKOCTEH U TBEPIBIX
(KpucTaJuIMYecKHX) Ted. B3auMocBs3b MeX1y CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHIKCHHUSI.

2. Habmopnenue nudpdysun.

3. HaOmoneHue SBICHHHA, OOBSICHSIOIIMXCS TMPHTSHKEHUEM WM OTTAIKUBAHUEM YaCTHIL
BEILIECTRBA.



Jlabopamopnwvie pabomot u onvimel.

1. OrmeHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHHEM (oTorpadmii).
2. OnbIThl 1O HAOJIIOAECHUIO TEIJIOBOTO PaCIIMPEHHs ra30B.
3. OmnbITeI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:xeHne U B3auMo/ieiicTBHIeE TeJl.

Mexanuueckoe JBHKeHUE. PaBHOMepHOe U HepaBHOMEpHOEe aABM)KeHHE. CKOpOCTb.
Cpenssist CKOpoCTb ITPU HEPAaBHOMEPHOM JBMKEHUM. Pacd€r myTH v BpeMEeHU JBUKEHUSI.

SIBnenue wuHepuuM. 3aKOH HHEpUUM. B3aumoneicTBuE Ten Kak INpPUYMHA W3MEHEHUs
CKOPOCTH IBMK€HHUs Tel. Macca kak Mepa uHepTHOCcTH Tena. IlnmotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3auMmonelcTBus Tei. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuia Tspkectu. Cuna
TSDKECTU Ha Jpyrux ImaHerax. Bec Ttema. HeBecomocTs. CioxeHHME CHII, HAalpaBJIEHHBIX IO
oznHOH npsmoii. PaBHozelcTByromas cuit. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabmroneHne MexaHMUEeCKOro JBMKEHUS Tela.

N3mepenne cKkoOpoCTH NPSIMOJIMHEWHOTO IBUKEHHS.
HaGnronenue siBleHUs] MHEPLIKU.

Habumonenre n3aMeHeHus: CKOpoCTH MpHU B3aUMOJIEHCTBUU Tell.
CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

o UM wnNE

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIMKEHHS (IIapuKa B KUJKOCTH, MOJEIU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJbXEHMsI Opycka WM IIapuKa IO HAKJIOHHOMN
IJIOCKOCTH.

3. Omnpenenenune IOTHOCTH TBEPIOTO TeNa.

4. OmpIThl, JEMOHCTPUPYIONINE 3aBHCHUMOCTh pacTsDKEHUs (AedopManuu) MPYKUHBI OT
IIPUIJIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIbKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEN.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CiocoObl YMEHBIIICHHS M YBEIHMUEHUs NaBieHus. [laBineHue raza. 3aBUCUMOCTh
JaBJIeHU Ta3a oT 00bEMa, Temmnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u rasamu. 3axkoH Ilackans. ITHeBMarudeckre MallvHbl. 3aBUCHUMOCTH JABJIEHUS KUIKOCTH OT
rnyounsl.  ['mapocratudeckuit  mapamokc. CooOmarommuecs cocyabl. [ MapaBaudeckue
MECXAHHU3MBI.



Atmochepa 3emnu u armocdepHoe naBieHue. [IpUyuHBI CyIIeCTBOBaHHS BO3MYITHOU
o6onoukn 3emiau. OmbiTr Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBJIeHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JlelicTBHe )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tel0. BeITankuBaromas (apxumeona)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUIKOCTHIO U Fa30M.

CooOmaromumecst COCy/Ibl.

['uppaBnmueckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Tela U IJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcioBue 1U1aBaHusA TEN: IUIABAHWE WM TIOIPYKEHHE TeJI B 3aBUCUMOCTH  OT
COOTHOUIEHUS IUIOTHOCTEH TeJa U KUJKOCTH.

o U wNE

o ~

Jlabopamopnwvie pabomot u onvimel.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYKEHHOW B JKHJIKOCTH
4acTH TeJa.

2. OmnpeneneHve BBITAIKMBAIOMICH CHUJIBI, JEHCTBYIONIEH Ha TeJlo, TMOTPYXKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHJIBI, IEMCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OT Macchl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOTPYXKEHHOM B 'KMJKOCTh YacTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHuMe apeomMeTpa WM KOHCTPYMPOBAaHHUE JIOAKH U OIpEIENICHHE €€
IPy30II0ABEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTB. DHEpPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTble MeXaHU3MBI: phlvar, 0J0K, HaKJIOHHas MI0CKOCTb. [IpaBuiio paBHOBecHs pblyara.
[Ipumenenue mpaBwiia paBHOBeCHsI pblyara K OJoky. «3osioToe mpaBmio» MmexaHuku. KITJ]

MMPOCTBIX MCXAHU3MOB. HpOCTBIe MCXAaHU3MBbI B 6BITy 1 TCXHHUKCE.

Mexannueckas OHCPIus. Kuneruueckas u NMOTCHIMAJIbHAs SHCPI'Usl. HpCBpaH_ICHI/IC OJJHOI'0
BH/JIa MEXAHMYECKOMN OHCPTHHU B I[py1“01>i. 3aKkoH COXpPaHCHUS SHCPIrU B MCXaHUKE.



Hemoncmpayuu.
1. IIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TP PABHOMEPHOM JBMJKEHHUH Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciaoBHi paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM INIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXaHUYECKON HEPTHUH.

w
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Pa3pgen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC MOJIOKEHUS MOJ'IGKy.]'ISIpHO-KPIH@TH‘lGCKOﬁ TCOPHUU CTPOCHUA BCHICCTBA. Macca
U pasMEpbl aTOMOB U MOJICKYII. OHI)ITBI, MOATBCPKAAIOIIUC OCHOBHBIC ITOJIOKCHHA
MOHeKYHHpHOKHHeTquCKOﬁ TCOPUU.

Moaenu TBép,I[Ol"O, KHUIKOI'O U ra3006paSHor0 COCTOSTHUH BCIICCTBA. KpI/ICTaJ'IJ'II/I‘leCKI/IC n
aMOp(l)HBIe tena. OObSICHEHUE CBOIMCTB I'a3o0B, )KHI[KOCTGﬁ u TBépI[BIX TEJ Ha OCHOBE ITOJIOKCHHUI
MOJ'IGKy.]'IprHO-KHHGTH‘-IGCKOﬁ TCOpHHU. CMaunBaHue u KallWJIUIAPHBIC  SIBJICHUA. TenmoBoe
paCclupeHUuc n C:xxaTue.

Temneparypa. CBsA3b TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YACTHIL.
Buaytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OSHEpPruu: TeIvionepeaadya u
coBeplieHre paboThl. Buasl Teronepenaun: TerionpoOBOAHOCTh, KOHBEKIIUS, H3ITYYECHHUE.

KonnuecTBOo TemmnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH M TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeIUloBoro OanaHca. IlnaBrneHue um oTBeplieBaHHE KPUCTAIITMYECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue u koHjeHcarus. lcmapeHue.
Kunenue. YnenpHas Teruiota mnapooOpa3oBaHUs. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0TA CTOPAHHUS.

[Tpunuuner paGotsl TeruioBbix napuratenei KIIJ[ TtemmoBoro nBurarens. TeruioBble
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKoH COXpPAaHCHUS U NPEBPALICHUS SHEPIrUK B TCIJIOBBIX IMPOHIECCax.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JIBUKEHUS.
Hab6mronenue nuddysun.
HaGmroieHne sSiBJICHUI CMaYMBaHWS M KAAJUTSIPHBIX SBIICHUH.
Hab6nronenue TenioBoro paciimpeHus Tel.
V3MmeHeHre naBlieHus Ta3a Mpy N3MEHEHUN 00bhEMa U HArpeBaHUY W OXJIQKICHUH.
[IpaBuna u3MepeHus TeMIepaTyphbl.
Buael Tenonepenayn.
OxyaxJIeHnue MPH COBEPIIEHUN PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHHUE TEIIIOEMKOCTEH pa3IMYHbBIX BEIIECTB.
. HaGmronenue kureHus.
. HabGmroieHne mocTossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
. Mojenu TenIoBbIX IBUTATEIIECH.

© oo N kWD
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Jlabopamopnuvie padbomuvt u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEH U TBEPABIX TEN.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJI€HUS BO3AyXa OT €ero oObéma H

HarpeBaHus WU OXJIAKICHUS.

6. IlpoBepka THNOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOHMKA IKUJAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHue m3MeHEHUs BHYTPEHHEW HHEPrHM Tela B pe3yjbTaTe TEIUIONEpeNadyd U
palboThI BHELIHUX CHJL.

8. HccnenoBaHue sIBIEHUS TEMJI000MEHA MTPU CMEIIMBAHUU XOJIOAHON U ropsiueil BOJbI.

9. OmpeneneHne KOJUYECTBA TEIIOThI, HOIYYEHHOTO BOJON MPU TEINIOOOMEHE C HarpeThiM
METaJUIMYECKUM [UINHAPOM.

10. OmnpeneneHue yAeIbHON TEMII0EMKOCTH BEIIECTBA.

11. MccnemoBanue mpouecca uCnapeHus.

12. OmnpeneneHre OTHOCUTENBHON BIAKHOCTH BO3IyXa.

13. OmnpeneneHue yAeabHOM TEIIOTHI IIJIaBICHUS JIba.

a ke

Paznen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

Onektpuzanusi Ten. [[Ba poja snekTpuueckux 3apsiioB. B3amMopeiicTBue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIAMM).

Onektpuueckoe mnose. Hanpsx€HHocThs anekTpuyeckoro nois. [lpunuun cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexktpuyeckux 3apsoB. DJIEMEHTAPHBIN 3JeKTpuueckuil 3apsan. CTpoeHue
atoma. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsija.

DIEeKTPUUECKH TOK. YCJIOBHSI CYIIECTBOBAHHUS DJIEKTPUUECKOTO TOKa. VICTOYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa (TEMJIOBOE, XHMHUYECKOE, MArHHUTHOE).
DJIEKTPUUYECKUI TOK B )KUAKOCTAX U razax.



Onektpuueckas 1enb. Cuina Toka. OiekTpudeckoe HampsbkeHue. ConmpoTHBIIEHUE
NPOBOJAHMKA. YJEJIIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma Uisi  ydacTka Lemu.
[TocnenoBarenbHOE U MapajiebHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MomHOCTh 31€KTpUYeCKOro Toka. 3akoH /Lxoyna—JleHuna. DnekTpuueckue Lenu
U TOTPEOHUTENN IEKTPUIECKOM SHEprun B ObITy. KopoTKoe 3amMbIkaHue.

[TocTrosiHHBIE MarHUTHL. B3anMoleiiCTBHE TMOCTOSHHBIX MAarHMTOB. MarHuTHOE TIOJIE.
MarunuTtHoe noJie 3eMJId U ero 3HaueHHe JiJIsl )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noie
AJNEKTPUUECKOTO TOKA. [[pUMEHEeHNE AIEKTPOMArHUTOB B TeXHHKE. J[eCTBHE MAarHUTHOTO TOJIS
HA TPOBOJHUK C TOKOM. OJEKTPOJBHTaTeb MOCTOSHHOrO ToKa. lcmonb3oBaHue
AJIEKTPOJIBUTATEINICH B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apazness. SBneHue  »nekTpoMarHuTHOM — uHAyKuMHM. [IpaBuio  Jlenua.
Onekrporenepatop. CrnocoObl TOMyYEHUS JIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia aeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJNIEeKTpOCTaTUYEeCKass UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHHUHN DJIEKTPUUECKOTO MOJIS.
W cTOUHMKY TOCTOSITHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJKOCTH.
. I'a30BbIl pa3psia.
. I3MepeHnune cuibl TOka aMIepMeTpOM.
. I3Mepenune aIeKTpruieckoro HanpspKeHHsT BOJIBTMETPOM.
. Peocrar u Marazus conpoTuBieHHil.
. B3aumojiericTBrEe MOCTOSHHBIX MArHUTOB.
. MonenupoBanre HEBO3MOKHOCTH pa3/ieJICHUs MOJIFOCOB MarHuTa.
. MonenupoBaHrie MAarHUTHBIX MOJIEH TTOCTOSIHHBIX MAarHUTOB.
. OmsIT Dpcrena.
. MaruuTtHoe noje Toka. JIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO MOJIsI HA MPOBOAHUK C TOKOM.
. DJEKTPOIBUTATEIb TOCTOSTHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMAarHUTHON UHIYKIIMH.
. OnbiTel @apanes.
. 3aBHCUMOCTb HAMPABJICHUS] HHAYKIIMIOHHOTO TOKa OT YCIOBHUI €ro BO3HUKHOBEHHS.
. DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimeol.

1. OmnbITH IO HAOJIOICHUIO AIICKTPU3ALINN TNl MHAYKIIMEH U TIPU COMPUKOCHOBEHUHU.
2. HccnenoBanue neicTBUs SJIEKTPUUECKOTO MOJII HA TPOBOJIHUKHA U TUDJICKTPUKH.



CO6opxka u mpoBepka paboThl IMEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

W3mepeHne u peryampoBaHUe CUIIbI TOKA.

M3mepenne u peryaupoBaHue HaIPsHKCHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYLIETO 4Yepe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPHUUECKOTO CONPOTUBIIEHUS TPOBOIHHUKA
OT €r0 JUIMHBI, IUIOIIA/IN [TONIEPEYHOI0 CEYCHUS U MaTepHala.

8. IlpoBepka mpaBuiia CIIOKEHUS HANPSHKEHWM MPHU MOCJIEI0BATEIbHOM COECIMHEHUU JABYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia Jiisi CUIIbI TOKA MTPU NapaJUIeIbBHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpexnenenue padOTHI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTHU AJIEKTPUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCMMOCTH CWIBI TOKA, UAYIIETO Yepe3 JIAMIIOUYKY, OT HAIPsDKCHUS Ha
HEH.

13. Omnpenenenue KIIJ[ narpeBarens.

14. WccnenoBaHre MarHuTHOTO B3aUMO/IEUCTBUS TOCTOSIHHBIX MAarHUTOB.

15. M3ydyeHre MarHUTHOTO TIOJII TIOCTOSSHHBIX MArHUTOB TMpPU HUX OOBEIUHEHUU U
pazzieJIeHuN.

16. MccienoBanue qeHCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl B3aUMOJICUCTBUSl KATYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKA M HAIIPpABJICHUs TOKA B KaTYIIKE.

18. M3ydeHue nelicTBUSI MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHE paOOTHI JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anekrpoaBuraresbHONM yCTAHOBKHU.

21. OnbITBl IO MCCIENIOBAHUIO SBJIEHUS AJIEKTPOMArHUTHOW WHIYKLIMH: HCCIIEI0BAaHUE

VW3MEHECHUH 3HAYCHUS U HAPABJIEHUS UHAYKIIHOHHOTO TOKA.

o UM~ w
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Pa3zgen 8. Mexanuueckue siBJICHHUA.

MexaHn4ecKoe ABHKECHUE. MaTepI/IaJ'IBHa}I touka. Cucrema orcuéta. OTHOCUTEIHBHOCTD
MCXaHUYCCKOIro JABHIKCHUA. PaBHOMepHOC HpHMOHHHeﬁHOC JABUKCHUC. HepaBHOMepHoe
HpHMOJ'[I/IHel\/'IHOG JBHXKCHUC. Cpez[Hsm U MI'HOBCHHAsA CKOPOCTb TCJia IMPHU HCPABHOMCPHOM
JABMKCHUU.

VYckopenue. PaBHOycKOpeHHOE mpsiMoninHeiiHOe ABMkeHne. CBoOogHOe nageHne. OnbIThI
lNanunes.

PaBHOMepHOE aBMXKEHUE TIO OKpyKHOCTU. [lepmon m wactora oOpamenus. Jluneiinas u
yIJIOBasi CKOpocTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cwila TPEHHUS CKOJIBXKEHHUS, CHUa TPEHHUS
HOKO$, IpYTHe BUIbI TPEHUS.



Cuma TSOKECTHM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpPEHHE CBOOOIHOTO Ia/ICHMUSL.
JBmwxenne tuianer Bokpyr Coumama. [lepBas kocMmmdeckass ckopocTb. HeBecomocTs
Heperpys3Ku.

PaBHOBecue MaTepuanbHOM TOYKU. AOCOMIOTHO TBEP0E Teno. PaBHOBecHue TBEPAOTO Tema
C 3aKpeIuI€HHOH ochio BpamieHus. MomeHT cuibl. LleHTp TsoxecTH.

Nmnynbc tena. M3menenue ummynbca. MMmynbe cuiibl. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckass padota W MOIIHOCTh. PaboTa cuil TsbkecTH, yrnpyroctd, TpeHus. CBsi3b
sHepruu U paboTel. [loTeHHmManpHAs SHEPrus Teia, MOJHSATOTO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToreHmanpHas sHeprus cxartoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

=

Haburonenne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue myTedl M TPAacKTOpUN IBMXKEHHS OIHOIO M TOrO K€ Tejlda OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

H3MepeHune cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBUKECHMS.

HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

Habmronenne mexaHndeckux SIBICHHUM, MPOUCXOASAIINX B cucteme oTcuéra «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl Tea U AEHCTBYIOLIEH Ha HErO CUJIBI.

8. Habmronenue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeI.

9. l3MeHeHue Beca Tena MpU YCKOPEHHOM JIBHKEHUU.

10. Ilepenaya umiynbca Mpu B3aUMOJIEHCTBUN TEIL.

11. [IpeoGpa3oBaHusl SHEPTUU IPU B3aUMOJECHCTBUU TEl.

12. CoxpaHeHuE UMITYJIbCa IPU HEYNIPYTOM B3aUMOJICHCTBUM.

13. CoxpaHeHue uMIysbca pu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HaOnroieHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHne MeXaHW4YeCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHHEe MEXaHNYECKOW SHEPTUU MPHU ABM)KEHUU TeJla MO/ IEHCTBUEM IIPYKUHBI.

N
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Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyumpoBanue TpakTa sl pa3roHa M JAIbHEWIIEro PaBHOMEPHOTO JBUKECHHS
IIapUKA WIH TEIEKKH.

2. OmpeneneHue cpeaHell CKOPOCTH CKOJIBbKEHUs Opycka WM JBUKEHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue yCKOpeHHUs Tela NPU PABHOYCKOPEHHOM JBUKEHHHM IO HaKJIOHHOM
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTesbl: €ClIM IpU PAaBHOYCKOPEHHOM JIBUKEHHMU 0€3 Ha4aJbHOM CKOPOCTH
IIyTU OTHOCSTCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLINE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.



6. HccnemoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHUJIIBI HOPMAJILHOTO
JTABJICHHUSL.

7. Omnpenenenue k03 PUIMCHTA TPEHUS CKOIHKCHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue paObOTBHl CHJIBI TPEHUS TPU PABHOMEPHOM JBMKEHUHM Tela IO
TOPU30HTAILHOM MMOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YOPYTOCTH IpH TOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. Mi3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

©

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJTHBI.

Kosiebarenbuoe nBuxkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWMN: TEPUOJ, 4YacTOTa,
aMIIMTyaa. MaTeMaTHYeCKH ¥ NPYKUHHBIA MasTHUKH. lIpeBpallieHHe SHEPrud MpH
KOJIE0ATEIBbHOM JIBUKCHUU.

3aryxatomue Kojebanus. BeiHykneHnbsie kosiebanus. Pesonanc. MexaHndeckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpomonbHbie U monepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHue BBIHYX/IE€HHBIX KoJeOaHHii U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U TONEPEYHBIX BOJIH (Ha MOJIENHN).

HaO0nroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

© Uk wnNE

Jlabopamopnuvie padbomut u onvimol.

1. OmpeneneHue 4aCTOTHI U TIEpHOa KOJIeOaHU MAaTEMATHUECKOTO MasiTHUKA.

Ornpezenienre 4acTOThl U IEpHo/ia KoJeOaHuil MPy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBHCHMOCTH TepHOJa KoJNeOaHWW TOJABEIICHHOIO K HHUTH Tpy3a OT
JUIMHBI HUATH.

4. WccrnenoBaHue 3aBUCUMOCTU IepHOJa KOJEOAHUN TPYKMHHOTO MAasSTHHKA OT MAacCChI

rpysa.
5. TIpoBepka HE3aBHCHMOCTH IEPHO/Ia KOjeOaHHii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. ONbITHI, JEMOHCTPHPYIOLIUE 3aBUCUMOCTb ME€pHO/Ia KOJeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a 1 KECTKOCTH MPY>KUHBL.

7. W3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

N

Pa3nes 10. Di1eKTpOMAarHuTHOE 10JIe M JIEKTPOMATHUTHBIE BOJTHBI.



DJIEKTPOMArHUTHOE T0JI€. DJEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpoMarHuTHbIX BOJH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJH AJIE COTOBOM
CBSI3U.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBo#cTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BomnoBble cBOMCTBa cBETA.

Jlabopamopnwvie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMOIIBI0 MOOMJIBHOTO TeledoHa.
Pa3nen 11. CBeToBble siBI€HHS.

JlyueBast monens cBera. Mcrounuku csera. IIpsMonmHeiiHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETa.

[penomienue cBeta. 3aKOH TpelloMIICHUs cBeTa. [1oyiHOe BHYTpEHHEE OTpPa)KCHUE CBETA.
HMcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAYKEHHSI B ONITUYECKUX CBETOBOIAX.

JIunza. Xon nydueit B smH3e. Omnrudeckas cucrema QoToanmnapara, MHKPOCKONA H
Teneckora. [1a3 kak onrtuyeckas cucreMa. bim3opykocTs U JaabHO30PKOCTb.

Paznoxenue 6enoro ceera B cektp. OnbiTel HploToHa. CliokKeHHe CIIEKTPaJIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHEIHOE pacCIPOCTPAHEHUE CBETA.

OtpaxkeHue cpera.

[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomuenue ceera.

ONOTUYECKUN CBETOBO/I.

Xon styuelt B coOuparomiei JuHse.

XoJ1 Ty4deil B pacCEUBarOIIEH JIUH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

. IIpunnun neiictBus ¢poroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. Paznokenue 0emoro cBeTa B CIIEKTP.

12. Tomy4enue 0enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

© o Nk E

Jlabopamopuvie pabomul u onvimol.



1. HccrenoBaHue 3aBHCUMOCTH yTJla OTPAXKEHHSI CBETOBOTO JIy4a OT yIJia MaJeHuUsI.
HM3ydeHne xapakTepUCTHK H300paKeHU IIPEMETa B INIOCKOM 3epKalle.

HccnenoBanne 3aBUCHMOCTH yIJIa MIPEJIOMIICHHSI CBETOBOTO JIyda OT yIjla IaJeHUs Ha
IPaHUIIE «BO3IYX—CTEKIO.

[Tony4yenne n300paxKeHuii C MOMOIIBIO COOMPAIOICH JTHH3HI.

Ormpenenenne pOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIICH JINH3BI.

OMBITH 110 PA3JI0KEHUIO OETIOTO CBETa B CIICKTP.

OmbITHl 10 BOCHPUSTHIO L[BETa IMPEAMETOB IMPU HMX HAOIIOJCHUM Yepe3 LBETOBHIC
(GUIBTPHL.
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Pa3zgen 12. KBaHTOBbBIE ABJICHUS.

OmnbiThl Pe3epdopaa u mtanerapHast Moziens aroma. Monens atoma bopa. Mcnyckanue u
norJomeHe ceera atoMoM. KBantsl. JInuneiuaTsie CEKTpBI.

PagnoaktuBHOCTh. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopens atomHoro sjapa. M3oromsl. PaanoaxtuBHble mpeBpamienus. Ilepuon
HOJIypacIaaa aTOMHBIX siIIEp.

Snepuble peakuuu. 3aKOHBI COXPAaHEHHS 3apsI0BOTO M MAaCCOBOTO YHCEI. DHEPTHs CBS3H
aToMHBIX saep. CBsA3b Macchl W sHepruu. Peakuuu cuHTe3a M feneHus saep. Mcrounuku
sHeprun CosHIA U 3BE3.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3Iy4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTpbl pa3IMyHbIX T'a30B.

CnexTp Boaopo/a.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHUI.

Peructpanus uznydeHust npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

o UM wnNE

Jlabopamopnwvie pabomot u onvimel.

1. HaOxnromeHue CIUTONIHBIX M JMHEHYATHIX CIIEKTPOB U3TYICHUSI.

2. HccrnemoBaHue TpeKOB: HM3MEpPEHHE DSHEPTHMHM YacTHIBI IO TOPMO3HOMY IyTH (TI0
¢dororpadusm).

3. HM3mepeHne paaroakTHBHOTO QOHA.

IHoBTOpPUTE/IBbHO-000011IA0 M MOYJIb.

[ToBTOpUTENEHO-0000MIAOIINI ~ MOXYdh  MpeIHA3HAUYeH Ui  CHUCTEMAaTH3alud |
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (M3MKH, a TaKXKe IS TIOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY PK3aMEHY IO
du3uke a5 00yJaroUIuXxcsl, BHIOPABIINX ITOT YUeOHBIN MpEaMET.



[Ipy wW3yd4eHMHM [NAaHHOTO MOAYJS pPEATU3YIOTCSI M CUCTEMATU3UPYIOTCS  BHJBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JOCTHKEHME NPEIMETHBIX U
MeTanpeIMETHBIX IJIaHUPYEMBIX pe3yJIbTaToB o0yueHus, dbopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHUS SBJICHUN
OpUPOABl W TEXHUKH, OBIAJCHUE YMEHHUSMH OOBACHATh (U3NUYECKUE SIBICHHS, MPUMEHSSA
II0JIy4YEHHBIE 3HAHUS, PEIIATh 3a7a4, B TOM YHCJIE KaUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO ,Z[CHTCJ'IBHOCTHHﬁ XapakTep JAaHHOI'O pa3aciia pCalu3yeTCs 3a CUéT TOro,
4qTo 06yan0mHec;1 BBIITOJIHAKOT 3aaHus, B KOTOPBIX UM IPCAJIaracTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHWUH PACTIO3HABATH U HAYYHO OOBSICHATH (DU3MUCCKUE SIBICHUS
B OKpY’Karollel MpUpo/ie U MOBCETHEBHOI JKU3HH;

HCIIOJIB30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHUSA (1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, B TOM 4YHUCIC IJIA
IMPOBEPKU I'MIIOTE3 U MMOJIYUCHUS TCOPCTUICCKUX BBIBOIOB;

00BACHATH HAaYYHBIC OCHOBBI Hauboee BaKHBIX I[OCTI/I)KCHI/II‘/‘I COBPCMCHHBIX TCXHOHOFHﬁ,
HAImpuMmcep, MPakKTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrU Ha OCHOBC 3aKOHA
MMpCBPaAICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BUJI0OB OHCPIUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydyeHne (u3MKM Ha YypOBHE OCHOBHOIO 0O0IIEero o0pa3oBaHHsS HaNpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

B pesynbrate wusyueHus (u3MKM Ha YpOBHE OCHOBHOTO 0O0LIero oOpa3oBaHUs Y
oOyuarorierocst OynyT c(hopMHUpPOBaHbI CIETYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

—IpOsIBJIEHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (Qu3ndecKon
HayKH;

— IEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

—TOTOBHOCTh K AKTUBHOMY YyYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
po0JieM, CBSA3aHHBIX C MPAKTUUECKUM TPUMEHEHUEM JJOCTUKEHHUHN PU3UKH;

— OCO3HaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4YeCKOro BOCTIUTAHUS

—BOCHPUATHE OCTETUUYECKUX KauyecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUA:

— 0CO3HAHME [IEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE Hay4YHOMU J1I0003HATEIBHOCTH, HHTEPECA K HCCIIEI0BATENBCKOM 1EATEIbHOCTH;

5) popmupoBaHus KyJIbTYPBI 310POBbSI H IMOLMOHAJIBHOT0 0JIATONMOTYYHS:



—OCO3HaHHE IIEHHOCTH 0e30rMacHoro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH TIpaBUJI 0€30MacHOr0 MOBEICHHSI Ha TPAHCIIOPTE, HAa JOpOrax, ¢ AJIEKTPUYCCKUM U
TEIJIOBBIM 000PY/ZI0BAaHUEM B JOMAIIIHUX YCIOBUSX;

—c(opmMupoBaHHOCTh HaBbIKa peICKCHH, TPU3HAHUE CBOETO MpaBa HAa OIMMOKY M TaKOTO Ke
mpaBa y JIpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTHUBHOE y4YacTHE B pEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTECIIbHOU
OpTraHMW3aIK, TOPo/Ia, Kpasi) TEXHOJIOTHYECKONH M COIMAIBHON HAMPABICHHOCTH, TPEOYIOMINX B
TOM YHCIIe U (PU3NICCKUX 3HAHU,

—MHTEPEeC K MPAKTUICCKOMY U3YUCHHIO TPOGECCHii, CBSI3aHHBIX ¢ (DU3UKOIA;

7) 3K0JIOTHYEeCKOT0 BOCTIUTAHUS:

—OpHEHTaIMs Ha TpUMEHEHHWE (U3WYSCKUX 3HAHMM JJIs8 pElIeHWs 3a1ad B 00JacTu
OKPY’KaIOIIeH Cpejibl, TJIAHUPOBAHUSI MOCTYNKOB U OIEHKH MX BO3MOXHBIX IMOCIEICTBUI s
OKPYKArOIIeH Cpeibl;

— OCO3HaHUE TI100aTHbHOTO XapaKTepa KOJOTHISCKUX MTPOOJIEM U MyTeH MX PelIeHHUS;

8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBHUSAM CONUAILHON U MPUPOIHOM CPe/Ibl:
—TIOTPEOHOCTh BO B3aMMOJICHCTBUM TPU BBIMOJHEHUN HCCICAOBAHUN U MPOCKTOB (PU3MUECKON
HAIPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHHSIM JIPYTHX;

— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;
—nOTPeOHOCTH B (DOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM 4yucie (GOpPMYIUPOBATH UJICH, TOHATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

—o0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

— IJTAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETCHUH HOBBIX (PU3MYCCKUX 3HAHUK;

— CTpEMJICHUE aHAJU3UPOBATh M BBISBIATH B3aWUMOCBS3U MPUPOJIBI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;

— OIIEHKA CBOUX JICUCTBUH C YUETOM BIMSHUS Ha OKPY’KAIOIIYIO CPey, BOZMOXKHBIX ITOOATBHBIX
IMOCJICICTBU.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS mporpammbl MO0 (QU3MKE Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBanus y oOyuvaromerocsi OyayT c(hOpMUpPOBaHBI MeTaNpeAMeTHbIe PpPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHBEpCajbHble YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIE YUeOHbIE IeHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbIE yueOHbIe JeHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBHUS

Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKNA OOBEKTOB (SIBICHHIA);



YCTaHABIIMBATh CYIIECTBEHHBIN TpPHU3HAK KIACCU(PUKALNUU, OCHOBAaHUSA [UIsi 000OIIeHUS U
CpaBHEHHS,

BBISBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHST B paccMarTpuBaeMblx (akTax, TaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJISITH TPUYMHHO-CIICICTBEHHBIC CBSI3U MPU M3yYCHUH (DU3MUECKUX SBICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHHEM JICIYKTHBHBIX U WHAYKTUBHBIX YMO3AKIIIOUCHHI, BHIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;

CaMOCTOSITEJIbBHO BBIOMpATh CIOCOO pemeHus y4deOHou Qu3nueckord 3amaud  (CpaBHEHUE
HECKOJIbKMX BapHaHTOB PEIICHHUs, BHIOOp Hanboliee MOIXOISAIIETO ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTECPHUECB).

Ba3oBrble ucciaenoBarenLCcKue AeiCTBHSA.

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT TIO3HAHMS,

IIPOBOAMTH [0 CAMOCTOATEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECJIOKHBIA (U3NYECKUI
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHUBATh HA TPUMEHHMOCTH M JIOCTOBEPHOCTh HMH(OPMAIMIO, TIOIYYECHHYI0 B XOJe
MCCJICIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYITUPOBaTh OOOOIIEHMST W BBHIBOABI IO pE3yabTaTaM IPOBEAEHHOTO
HaOJI01€HUS, OMbITA, UCCIICI0BaHMS;

IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKKe
BBIJIBUT'ATh TPEATNIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

PatGora ¢ undopmanmeii:

IPUMEHSTh pa3jMyuHble METOJIbl, HHCTPYMEHTHI U 3alPOCHl MIPH MOUCKE U 0TOOpEe MHPOpMAIUH
WIN JAHHBIX ¢ YYETOM MpeIIokKEeHHON yueOHol pusnueckoii 3a1auy;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHBIX BUIOB U
(bopM npecTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (opMy TpeiacTaBieHHs HHOpMaLUU U
WITIOCTPUPOBATh pelllaeMble 33Jaul HECJIOXKHBIMU CXEMaMH, TuarpaMMaMu, HHOW rpaduKoi u
UX KOMOMHAIUSAMU.

KOMMyHHKaTI/IBHLIe YHUBEpPCAJIbHBIC y'{eﬁﬂble JedcTBHUSA:

B Xo7e OOCYXJeHHs y4eOHOro marepualia, pe3yibTaToB J1abOpaTOpPHBIX padOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI 10 CYIIECTBY OOCYKTAaeMOH TeMbl M BBICKA3bIBaTh WJEH, HAIICJICHHBIC Ha
pelleHre 3a7a4u 1 NoepKaHue OIarokenareIbHOCTH OOIIEHMS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB JIHAIIOTa, OOHAPYKHWBaTh
pas3yn4Ke U CXOJCTBO MO3UILINH;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MTMCHbMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABNIATh PE3YNbTAaThl BBIMOJTHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYAIbHOH pabOThI MpHU
pelIeHnr KOHKPETHON (pU3NYEeCKOM MpOoOIeMbl;

MPUHUMATH €I COBMECTHOM NEesATeNIbHOCTH, OPTaHU30BHIBATh JIEHCTBUS MO €€ JOCTHIKCHHIO:
pactpenensiaTb poyik, oOCYXIaTh MPOIECCHI W PE3yJIbTaThl COBMECTHOW pPabOThI, 0000mIaTh
MHEHUS HECKOJIbKHX JIFIOJICH;

BBITNOJHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOTO pe3ysIbTaTa 0 CBOEMY HAIlPaBJICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOLIMII MPOAYKT MO KPHUTEPUSM, CAMOCTOSATEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3amnus:

BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JAJs pelIeHUs
(bu3nyecKux 3HaHUM;

OPUCHTHUPOBATLCSA B PA3JIMYHBIX IMOAXOJaX IMPUHATHUA peH_IeHI/Iﬁ (I/IHI[I/IBI/I[[yaJIbHOC, IIPUHATUC
pelLlIeHUs B IpyIIe, IPUHATUE PEILIEHUH rpyMIoi);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pelIeHHs (PU3MUECKON 3a/1aud WM TIJIaHA UCCIICIOBAaHUS
C Y4éTOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeJIaracMble BapUAaHThI PEILICHMI;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

OOBSACHATH NMPUUYUHBI TOCTUKEHUS (HEAOCTUKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, /1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb (B TOM YHCJIE B XOJ BBIIOJHEHUS (U3NYECKOTO
UCCIIIOBAaHMST WJIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIMXCS CHUTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHnH (U3MYECKUX 3a/1ad WU B YTBEP)KICHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO IAPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenust B 7 kJjiacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:

UCTIOJIb30BaTh TOHATHA: (U3NYECKHEe M XUMUYECKUE SIBJICHUS, HAOIIOJEHUE, SKCIEPUMEHT,
MOACIb, TUIIOTE3a, CAMHUIIBI q)HSI/I‘IeCKI/IX BCJIMYMH, aTOM, MOJICKYJId, arp€raTHbIC COCTOSAHUA
BemiecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMYECKOE [BI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTByIOMAs Cuia, JAepopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBL;

pasnnyate sBiaeHus (audQys3us, TEIIOBOE [BHKEHHME 4YacTHL[ BELIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JBH)KEHUE, MHEPLIUSA, B3aUMOJCHCTBUE TEN, PABHOBECHE TBEPJBIX
TeJ ¢ 3aKPEIUIEHHONW OCBhIO BpALIEHMs, Nepefaya AaBleHHs] TBEPABIMU TelaMH, KUAKOCTIMH U
ra3ami, aTMoc(epHoe AaBliCHHE, IUIABAaHHE TeJ, MPEBPALCHUS MEXaHWYECKOH SHEpruH) IO



ONMCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(bu3nueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UUECKUX SIBICHUNA B OKPYKAIOIIEM MHUpE, B TOM
yuciae (U3NYECKUe ABJICHUS B IPUPOZE: MPUMEPHI JBUKECHUS C Pa3IUYHBIMH CKOPOCTSIMH B
JKUBOW U HEXUBOM IIPUPOAE, NCUCTBUE CWIbBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMOC(EepHOro JIaBJECHUs HA JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYaru B TeJle 4yelloBeKa, MpHU
ATOM TMEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACISATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (PHU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSISI CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tela, KHUJIKOCTH,
ra3a), BbITAJIKMBAIOLIAsl CHJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KO3 QHIMEHT TOJNIE3HOTO NEHCTBHS MEXaHW3MOB, KMUHETHYECKas W MOTEHIMaJIbHAs YHEPrus),
OpU OINUCAHUU TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HAUCHHSI U CMHUIBI (PU3NIECKUX BEIMYUH, HAXOTUTH (OPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
(bu3nUecKyro BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIMYNH;

XapakTepu3oBaTh CBOWMCTBA Teid, (U3WYECKHE SBICHUS M IPOLECCHl, HUCIONb3Yys IpaBUiia
CJIOKEHMsI CHJI (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHMYECKOM
OHEPTUU, TpPH O3TOM JaBaTh CJOBECHYI0 (OPMYIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKECHUE;

OOBSICHATH (U3NYECKUE SBICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluil ITPaKTUKOOPUEHTUPOBAHHOTO XapAKTEPa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYeCKHMX IIaroB C OMNopod Ha 1—2 HM3yyeHHBIX CBOHCTBA
(bu3nUecKux sIBICHUH, GU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacu€rHble 3afaud B 1—2 AelcTBUs, UCIONIb3Ys 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE
¢u3nyeckrue BEIMUYMHBI: HA OCHOBE aHAM3a YCIOBMS 33Ja4yM 3alHUCHIBATh KPAaTKOE YCJIOBUE,
MOJICTaBIATh (PU3UYECKUE BEIUMUMHBI B (DOPMYIIBI U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JTaHHble, HEOOXOJMMble JJsi pELIeHHs 3a/1ad, OLEHMBATh PEATUCTUYHOCTh MOITY4YEHHOU
(U3UYECKON BEITMYUHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIMTh MPH MOMOUIM (PU3MYECKHX METOJIOB, B
ONMCAHUU UCCIIEJIOBAHMS BBLACIATH IPOBEPSEMOE NPEAINOJIOKEHNE (TUIOoTe3y), pa3iaudarh U
UHTEPIPETUPOBATH MOJTYYEHHBIH PE3yNbTaT, HAXOIUTh OIIMOKH B XOJI€ OMbITA, /I€7aTh BBIBOJbI
0 €ro pe3yJbTaTam;

NPOBOJUTH ONBITHI MO HAOMIOAECHUIO (DU3MYECKUX SIBICHUH WM (PU3UUECKUX CBOMCTB Tell:
dbopMynupoBaTh MNpPOBEpsieMble MPEINONOKEHUS, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIMIOJHATh TPSMbIe HM3MEPEHHUs pAacCTOSHUS, BPEMEHH, Macchl Tena, o0béMa, CUJIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(POBHIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
pUOOPOB C YUETOM 3aJaHHOUN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IOPOBOJUTH HCCIIEJOBAaHUE 3aBHUCHUMOCTU OJHOW (U3MYECKOH BETUMYMHBI OT JpPYyrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBMIKYILIErocs Teia OT
BpPEMEHHU JIBUKECHHUS Teja, CHJIBI TPEHUS CKOJBKEHHUs OT Beca Tela, KauecTBa 0OpaboOTKU
MOBEPXHOCTEN T€lT M HE3aBHCHUMOCTH CWJIBI TPEHHS OT IJIOLIAJAM CONPUKOCHOBEHUS TEJ, CHJIbI
YIPYroCTH OT YJUIMHEHUS MPYKHUHBI, BBITAJIKUBAIOMIEH CHUJIBI OT 00BbEMa MOTpYKEHHOW YacCTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYKEHO TeNO, YCIOBUN TJIaBaHHs Tell, YCIOBUHA paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHMM Y4EOHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY U BBIINOJHSATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl  IOJy4EeHHOMH
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUJAE NPEIJIOKEHHBIX TaOMUI] U rpaduKoB, JeNaTh
BBIBO/JIbI 110 pP€3yJIbTaTaM UCCIIEJOBAHMSI;



IPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NUECKUX BEIWYMH (IUIOTHOCTH BELIECTBA KHMJIKOCTU U
TBEPAOrO TeJa, CWIA TPEHUS CKOJIBKEHUS, [aBJICHUE BO31yXa, BBITAIKUBAIOIIAS CHIIA,
JeMCTBYIONIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJIO, KOA(D(OUIIUESHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CleAysl MPeII0KEHHOM WHCTPYKLMHU: IPU BBIIOJHEHUM H3MEpPEeHUuN coOupartb
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

co0uIro1aTh MpaBuia TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;
yKa3bplBaTh NPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINUECS COCY/Ibl, OAPOMETp, pblyar, MOJABUKHBIA U HENOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapakTepu3oBaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMopoll Ha HUX onucaHuss (B TOM 4MCIE: MOJUIMIIHUKHM, YCTPOWCTBO BOJOINPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOH HAcoC, apeoMeTp), HCHONIb3ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SIBICHUH M HEoOXOAWMBbIE (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUIECKOTO HCIOIb30BAHUS
(bu3nyecKkrx 3HaHUH B MOBCEIHEBHOW KU3HM Ul o0ecrieyeHns 6e30MacHOCTH MPH 00palleHUH ¢
npubopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/0POBbS U COOJIOJAEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpelE;

OCYIIECTBIISITh OTOOp MCTOYHUKOB MH(pOpManmu B VHTEpHETE B COOTBETCTBHH C 3aaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IyTEM CpPAaBHEHUS PA3JIMYHBIX
UCTOYHUKOB BBLICIATH MH(OpMAINIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEI0CTOBEPHO;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWM YYEOHBIX 3aJaHUil  HAyYHO-TIOMYJSIPHYIO JINTEPATypy
(Gu3n4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMK W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3maBaTh COOCTBEHHBIE KpaTKWE IHCHhMEHHBIE W YCTHBIE COOOIIEHWS HAa OCHOBE 2—3
UCTOYHUKOB MH(POpPMALUU (PU3UUECKOTO COAEpKaHMs, B TOM YHCIe MyOJIMYHO JeNaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaX IPOEKTOB WM Y4YeOHBIX HCCIEJOBaHWM, NMPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MPE3EHTALNEH;

IPY BBIIOJHEHUH y4eOHBIX NMPOEKTOB U MCCIEIOBAHUN pacnpeaessaTh 00S3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJayaMH, CJIEAWTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYMIbI, BbICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aMMOJEHCTBHE, YUUTHIBasi MHEHHE OKPYKAIOIIHX.

K xonmy oOydenus B 8 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:



AJIEKTPOMATrHUTHAS UHIYKIHUS) 10 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHWE W3YYCHHBIX (DU3MUECKUX SBJICHHUA B OKPYXAIOMIEM MHPE, B TOM
ymclie pU3ndeckue sSBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE U KallUJUIAPHBIC SIBICHUS B
npUpoie, KPUCTAIBI B Ipupoe, uznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TyMaHa, MHesl, CHera, 3JICKTPUYECKUE SIBJICHUS B aTMochepe, 3TeKTPHUUECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMJId, Apei( IMOIFOCOB, POJIb MAarHUTHOTO TOJSI ISt
JKU3HU Ha 3emuie, MOJSPHOE CUSIHUE, TIPU ATOM IEePEeBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

ONKCHIBATh M3YyYEHHBIE CBOICTBA Tel M (PU3MYECKHE SBJICHUS, HCHOIb3Ys (PU3NUYECKUE
BEJIMYUHBI (TeMIepaTrypa, BHYTPEHHSISI SHEPTUsl, KOJIUYECTBO TEIUJIOTHI, YAeJIbHas TEIIOEMKOCTh
BElIeCTBa, YZeNbHAas TEIUIOTa IUIABJICHUS, yJedbHas TEIIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHWsl TOIUIMBA, KOA(M(MUIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOH MAITUHBI,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, OJJIEKTPUYECKUN 3apsijl, CHJIa TOKA, >SJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHBIIEHUE NPOBOJHMKA, YJEIbHOE CONpPOTUBJIEHHE BelIeCTBa, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI
UCIIOJIb3YEMBIX BEITUYHH, 0003HAYCHUS W SIUHUIIB (PU3NICCKUX BEIIMYWH, HAXOIUTH (DOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BETUYHHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH Tpauku
W3YYCHHBIX 3aBHCHMOCTEH (PH3UIECCKIX BEITHYNH;

XapaKTepu30BaTh CBOWMCTBAa Tel, (PU3MUECKHE SBICHUS W MPOLECCHI, HCIOIb3Ys OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHMS BEILIECTBA, IPUHIUIT CYIIEPIIO3UIIUN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsja, 3akoH Oma A ydyacTka Iemnd,
3akoH Jxoynsa—JIeHma, 3aKOH COXpPaHEHHs DJHEPIrUH, I[PH ITOM JaBaThb CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alIMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NUYCCKUE IPOIECCHl U CBOWCTBA TEJ, B TOM YHCIC W B KOHTEKCTE CHUTYaIUi
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISABIATH MPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHe M3 1—2 JOrM4ecKuX HaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKHUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTth pacy€THble 3a7aud B 2—3 JEHCTBHUSA, MCIOIB3Ys 3aKOHBI U (POPMYIJIBI, CBSI3BIBAIOIINE
dbusnyecKkne BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1ayll 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATH HEIOCTATOK JAHHBIX JUISI PEUIeHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI W (POPMYIIHI,
HEoOXOoauMBbIe ISl €€ pelIeHUs, MPOBOIUTH PAcUYETHl U CPaBHHUBATh MOTYyYEHHOE 3HAUCHUE
(GU3UYECKON BEJIMUUHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PEIIUTh NpPU TOMOIIM (U3HUECKUX METOJOB,
WCIIONIB3Ysl OMUCAHWUE WCCIENOBAHMS, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHUE, OIICHUBATH
MPaBUIILHOCTh MOPSAJIKA MPOBEAECHUS UCCIEI0BAHMS, JI€TaTh BEIBObL;

MPOBOJIUTh OMBITHl IO HAOMIOJAEHUIO (PU3WUYECKUX SIBICHUNW WM (U3HUYECKUX CBOWCTB Tel
(KanmwIIsipHBIE SIBJICHWS, 3aBUCHMOCTH JaBJICHHS BO3[yXa OT ero o0Béma, TeMmeparyphl,
CKOPOCTH TIpOIlecCa OCTBIBAHHSI WM HArpeBaHUs MPU HU3IYYCHUH OT IBETa H3IyJaromen
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHHUs BOABI OT TEMIEPATYpPhl JKUIKOCTH H
wiomaan €€ MOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOJEHCTBUE AJIEKTPUUYECKUX 3apsi/iOB,
B3aUMOJICCTBUE TIOCTOSHHBIX MAarHUTOB, BU3yaJM3alldsl MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JIEUCTBHS MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOMCTBA  DJEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpPMYyIHUpPOBATh  MPOBEPSIEMBIE
MIPEAMNONIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO OO0OpYHAOBaHUS, OIUCHIBATH XOJI
ombITa ¥ (POPMYITHPOBATH BHIBOIBL;

BBITIOJTHSITH TIPSIMBIE H3MEPEHUST TEMITepaTypbl, OTHOCUTEIHLHON BIQKHOCTH BO3yXa, CHIIBI TOKA,
HANPSDKEHUsST C HCIOJIB30BAaHHEM AaHAJOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIHYMH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YUETOM 3aaHHON aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOAWTH HCCJICNOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIHYMHBI OT JAPYro cC
HCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCUMOCTH CONPOTHUBJICHHSI MPOBOJAHHKA OT €ro
JUTMHBI, TUIONIIA/IA TONEPEYHOr0 CEYEHMsI U YAEJIbHOIO CONPOTUBJICHUS BEIleCTBA MPOBOJHUKA,



CHJIBI TOKA, WAYILIEro Yepe3 IPOBOJHHUK, OT HANpSIKEHWS Ha IPOBOJHMKE, MCCIEAOBaHUE
[IOCJIEI0OBATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJIAHUPOBATh
UCCIIeIOBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIEIys MPEAIOKEHHOMY IUIaHy,
(buKCUpoBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH B BHJAE TaONULl U TpaduKOB, JeNaTh
BBIBO/JIbI 110 p€3yJIbTaTaM UCCIIEJOBAHMUSI;

IPOBOJUTH KOCBEHHbIE M3MEpEeHMsI (U3NYECKUX BeIWYMH (yAelbHas TEIIOEMKOCTh BELIECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CeNys IPEUI0KEHHOW UHCTPYKLIUH, U
BBIUNCIIATH 3HAYEHNE BEIMUUHBI,

co0uIro1aTh MpaBuiIa TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHHUEM;
XapaKkTepu30BaTh NMPUHIMUIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONoOpoil Ha MX omucaHusd (B TOM YHUCIE: CHUCT€Ma OTOIUICHHs JIOMOB, T'MI'POMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKOH SHEPIHH, SIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPEIOXPAaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUraTeNlb IOCTOSIHHOIO TOKA), MCIOJNb3ys 3HAaHUS O CBOMCTBax
bu3nueckux sBIECHUNA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHbIM pPHUCYHKaM (KHJIKOCTHBII TEpMOMETp, TEpPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATE]b BHYTPEHHETO CrOPAaHMUsl, JIEKTPOCKOI, PEOCTaT), COCTABIISITh CXEMbI 3JIEKTPUUECKUX
Lenel ¢ Mociae0BaTeIbHBIM U MapajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHbIE
0003HaYEeHMsI BJIEMEHTOB AJIEKTPUUECKUX LIENel;

IOPUBOAUTE MPUMEpPHI (HaXOJUTh MH(OPMAIMIO O MpUMeEpax) MPAKTHUYECKOI'0 HCHOJIb30BAHUS
(bu3nUecKnx 3HAHUH B TIOBCETHEBHOW KHU3HM I 0OeCTIeYeHUsT OE301IaCHOCTH MTPH OOpaIeHUH C
npubopaMy M TEXHMYECKUMM YCTPOMCTBAMHU, COXPAHEHMs 3/I0pOBbSI U COOJIIOJCHHUS HOPM
IKOJIOTUYECKOTr0 MOBEJIEHHS B OKPYKAIOLIEH Cpele;

OCYILECTBIIATh MOUCK HH(popMaruu Qusnyeckoro cojepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW U NYTEM CpaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPast SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BAaTh IPH  BBIIIOJIHEHWM Y4YEOHBIX 3aJaHMM HAaY4YHO-TIONMYJSAPHYIO JINTEpaTypy
(Gu3nUecKoro cojepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM U3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/aBaTh COOCTBEHHbIE NMHCbMEHHbIE U KpaTKUE YCTHBIE COOOIIEHUs, 000011ast HHPOpMaIUIO
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKaHMs, B TOM YHCIE MYOJUYHO MPEICTaBIIATh
pe3ynbTaThl NPOEKTHOM WM HCCIENOBATEIbCKON JEATENbHOCTH, IPU 3TOM TPaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapaT Kypca (U3HMKH, CONPOBOXKJATh BBICTYIJICHHUE
MpE3EHTALNEH;

IPU BBIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIETOBAHUN (PU3MYECKHX IMPOLECCOB PACIPEEIIATh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C TIOCTABICHHBIMU 3a/1a4aMH, CJIEUTh 32 BBIIOJHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJaa B
JEeSATENIbHOCTh ~ TIPYMIbl, BBICTPaWBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE, MPOSBIASL
TOTOBHOCTb pa3periatb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJiacce nmpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MAaTEPUAIIbHASI TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXAHUYECKOT O JIBUKEHMSI, nedopmanus (ynpyras, IJIaCTUYECKas ), TpEHHUE,
HEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb U IEPEerpy3Ku, LEHTP TSKECTH, aOCONIOTHO



TBEPI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HHPPA3BYK H YJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI MCITYCKaHHUS M TOTJIOUIeHHUs, anbda, OeTa- u
ramMMa-u3JIy9eHUs], U30TOIIbI, siJICPHAst SHEPTeTHKA,;

pa3nuyath  siBIeHUS  (paBHOMEpPHOE W HEpaBHOMEPHOE NPSMOJIMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBMI)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJll, PEaKTUBHOE [BM)KEHHUE, KOJeOaTelbHOe
NBW)KCHUE (3aTyXalolle ¥ BBIHY)KICHHBIC KOJICOAaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpaKE€HHE 3BYyKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHUE M NPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPAXKCHHE CBETa, pa3joKeHHe Oeloro cBera B CHEKTP M CIOXKCHHUE
CHEKTPAIbHBIX IIBETOB, JWUCIEPCUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HHKHOBEHHE
JMHEWYATOr0 CHEKTpa H3JIy4eHHs) TI0 OINMCAHHMI0O WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUCCKUX SIBICHUH B OKpYyKaromieM Mupe (B TOM
yriciae (U3MYEcKue SIBJICHUS B MPUPOJE: NPUIMBBI M OTJIMBHL, ABMKeHHE aHeT CoiHeuHOoU
CHCTEMBI, PEAKTUBHOC JIBUKCHUE JKHMBBIX OpPraHU3MOB, BOCIIPHATHE 3BYKOB J>KHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETa TEJ, ONTHYECKUE SBICHUS B
npupojie, OWOJIOTUYECKOE JCHCTBUE BHIUMOIO, YJIBTPA(QUOIETOBOTO M PEHTTEHOBCKOTO
U3TYyYCHUH, EeCTECTBEHHBIH pAJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJTHOAKTHBHOE
U3JIYyYCHUE TPUPOIHBIX MHUHEPAJIOB, JICHCTBHE pAJMOAKTHBHBIX HW3JIYyYCHHH HA OpraHu3M
YeJI0BeKa), IPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 337a4y B YUeOHYIO, BBIJICNIATH CYIIECTBCHHbIC
cBoMcTBa (MPU3HAKHN) U3HUCCKHUX SBICHHM;

ONKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, WCIONb3Ys (PHU3NUIECKUE
BEJIMYMHBI (CPEIIHSS U MTHOBEHHAsI CKOPOCTh TeJla P HEPaBHOMEPHOM JIBIKEHHH, YCKOPCHHUE,
nepeMeIeHne, MyTh, YIJI0Basi CKOPOCThb, CHJIA TPEHHS, CHJA YIPYrOCTH, CHJIA TSDKECTH,
yYCKOpeHHEe CBOOOJHOTO MajeHUs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIBI, MEXaHHYecKas
paboTa M MOIIHOCTB, MOTEHIIMAIbHAS SHEPTHs TeNla, MOJHSATOrO HaJl TOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHsl CXKATOM NPYKUHBI, KHHETHYECKas SHEprus, IMOJIHAsS MeXaHUuYecKas
DHEPTHUs, MEPUOJ M YacToTa KOJI€OAHWH, JJIMHA BOJIHBL, TPOMKOCTH 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJOMIICHHUs CpeAbl), NMPH ONUCAHUM TNPaBHIBHO TPAKTOBATh
(GU3NIEeCKU CMBICIT UCTIOIB3yEMBIX BEIIMYMH, 0003HAUCHHS M €IMHUIBI (PU3UYECKUX BEIWYHH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH BEIHUYWHAMH,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITHYNH;

XapakTepu3oBaTh CBOMCTBa TeJd, (U3MUECKHE SBICHUS U MPOLECChl, HCHOIb3ys 3aKOH
COXpaHEHHs YHEPIHH, 3aKOH BCEMHPHOTO TATOTECHWS, MPUHIMI CYNEPIO3UIMUA CHJI, PUHIIUI
oTHOocuTenbHOCTH [ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIIYJIbCa, 3aKOHbI
OTpPKEHHsI W TIPEJIOMIICHUS CBETa, 3aKOHBI COXPAaHEHHS 3apsI0BOTO M MAacCOBOTO YHUCEIN TPHU
SJIEPHBIX pPeaKkUsaX, TPy ATOM JlaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alHUCHIBATh €ro
MaTeMaTHYECKOE BBIpaKCHHE;

OOBSICHATh (PU3UYECKUE MPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH HMPUIMHHO-CIICICTBEHHBIC CBSI3H, CTPOHTH
00BsICHEHHE M3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/1a4M (OMHUPAIOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHMH), UCIIONb3YS 3aKOHBI
U (QOpPMYIIBI, CBSI3bIBAIOIIME (H3MYECKUE BEIMYMHBI: HAa OCHOBE aHajHW3a YCIOBHS 3aJauu
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE WIIM M30BITOUHBIEC JaHHBIE, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOAWMBIC ISl pEIICHUs, MPOBOAWUTH pacu€Thl W OIICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3NYECKON BETMUHHBI,

pacrio3HaBath TPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH TOMOIIM (U3NIECKHX METOJIOB,
UCTIONB3YSl ONMMCAaHUE MCCICIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBEIEHHSI HWCCIEAOBAHUs, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OTBITOB;



IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEm
(u3yueHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI PHEPIUU, 3aBHCHUMOCTH MNEpUoia
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MAaCChI TPy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KOJIeOaHUM, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE CBETa, Pa3sioKeHHe Oesoro
CBETa B CIIEKTpP, U3YUECHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMeTa B cOOMparolei JTuH3e, Ha0MI0ACHUEe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJOBaHUs, OMUCHIBATH X0
OTIbITA U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

POBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisi CpeaHee 3HAueHue
HU3MepsieMOi BeTUYMHBI ((POKYCHOE pPacCTOSHHE COOMparomiel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crocoba n3mMepeHust (M3MEpUTEIHHOTO TPUOopa);

MPOBOAUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJIB30BAHHEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh ITYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOPOCTH, Mepuo/ia KoieOaHuii MaTeMaTUueCKOro MasiTHUKA OT JAJUHBI HUTH, 3aBUCHUMOCTH YTJia
OTpPaKEHHsI CBETa OT yrjia MaJCHUS M yIJia TNPEIOMIICHUS OT yria MaJeHWs): IJIAaHUPOBATh
HCCJIEIOBAHKE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3YNIbTAThI MOJIYYCHHOMN
3aBHCUMOCTH (DM3MYECKMX BEIWYMH B BUAe TaOmMi W TpaduKoOB, AETaTh BBIBOABI 10
pe3ylbTaTaM HCCIeI0BaHuUs;

IPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BEIUYHMH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
Py PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO MajaeHUs, >KECTKOCTh MPY)KHUHBI,
KOO(QQHUIMEHT TPEHHUsS] CKOJIBKECHHS, MEXaHW4decKas padoTa W MOIIHOCTh, YacTOTa W TEPUOJ
KoJe0aHUN MaTEeMaTHMYeCKOro U MPYKUHHOTO MAsTHHKOB, OINTHYECKas CuiIa coOuparomeit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HW3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIMIOJIHATH U3MEPEHUS, CAeAYs MPEII0KEHHON HHCTPYKIIUH, BEIYUCIISATH 3HAYCHHE
BEJIMYMHBI M aHAJIM3MPOBATH MOJYYCHHBIC PE3YyJIbTAThl C YYETOM 3aJaHHON TMOTrPEIIHOCTH
U3MEPEHU;

coOiroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3inyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJENeN: MarepuanbHas TOdYKa,
a0COoIIOTHO TBEPIIOE TEJIO, TOUCYHBIN HCTOYHHK CBETA, JIy4, TOHKAS JIMH3A, TUTAHETapHas MOIEIh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIMIEI JIEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETp, AATYMKH MOJOXKEHHUS, PACCTOSHUSA U
YCKOPEHHUs, paKeTa, O5XOJIOT, OYKH, IepUCKOIM, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHUX
SBJIEHUN ¥ HEOOXOIMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMBl M CXEMaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPUOOPOB W TEXHOJOTHMUYECKUX TIPOIIECCOB TMpPH PEHICHHH Yy4eOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISi TIOCTPOEHUS N300pakeHUl B TNIOCKOM 3epKajie U
coOuparoIie TMH3e;

NPUBOANUTE MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOro HCHOIb30BAHUS
(bu3nUecKnX 3HAHUH B TIOBCETHEBHOW YKHU3HH TSI 00eCTIeYeHUsT O€301TaCHOCTH TP OOpAIeHUH C
npubopaMu M TEXHUYECKHMMM YCTPOMCTBAMHM, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPY)KAIOIIEH cpee;

OCYILECTBIISATh MOMCK MHPOpMauU (PU3NYecKoro conepkanust B MHTepHETe, caMOCTOSITEIbHO
(bopMyIHpys MMOMCKOBBIA 3ampoc, HAXOAWTh MYTH OIpPENEeNIeHUs] JOCTOBEPHOCTH IOy4YECHHON
UH(pOpPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCTIONIB30BaTh TIPU  BBINIOJHEHWH Y4YeOHBIX 3a/JIaHUil  HAyYHO-TIOMYJSIPHYIO JINTEPATypy
(Gu3MUecKoro cojJepXKaHus, CIPaBOYHBIE MaTepualibl, pecypchl ceTH VHTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHGOpPMALKUKM U3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE HMH(OpPMAIUH U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEpKaHMs, MyOIMYHO MPEACTABIATh PE3yJbTaThl



IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JESITENBHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3MKU U CONMPOBOXKIATh BBICTYIIJICHHUE
Ipe3eHTaluel ¢ y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHMe pa3iesioB B TEM IPOrPaMMBI KonuuecTBo yacoB
n/m Bcero  KonTposnbHbie [IpakTrueckw
paboThI paboThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
1.1 ®wusuka - HayKa O IPUPOJIE 2 0 0
1.2 ®usnyeckue BeIUYNHBI 2 0 1
1.3 EctecTBeHHOHAYYHBIN METOJ TIO3HAHUS 2 0 1
Hroro no pasneny 6
Pa3zgea 2. [lepBoHayaibHbIE CBEJE€HUS 0 CTPOEHUHU BellleCTBA
2.1 Crpoenue BelmecTBa 1 0 0
2.2 JIBW>KCHHE W B3aMMOJCHCTBHE YaCTHUIl BEIICCTBA 2 0 1
2.3 ArperaTHbIe COCTOSIHUS BEIIECTBA 2 0 0
Wroro no pazneny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHYEeCKOE IBHIKCHUE 3 0 0
3.2 HWHepuus, Macca, IIOTHOCTh 4 0 1
3.3  Cuna. Buas! cun 14 1 2
Hroro no paszneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB
4.1 [anenue. [lepenava naBiaeHust TBEPABIMU TEIAMU, 3 0 0
KUJIKOCTSAMH U ra3aMu
4.2  JlaBieHHE KHUIKOCTH 5 0 0
4.3 AtmocdepHoe naBiIeHHE 6 0 0
4.4  ]JleiicTBHe XUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX 7 1 3
TEJ0
Hroro no paszneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus
5.1 Pabora 1 MOIIHOCTH 3 0 1

5.2 TlpocTbeie MEXaHU3MBI 5 0 1


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo yacoB

n/m Bcero  KonTposnbHbie [IpakTrueckw
paboThI paboThI
5.3 MexaHuueckasi YHEPTHs 4 1 1
Hroro no pazueny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12
8 KJIACC
Ne HaumenoBanue pa3zienoB v TeM NporpaMMbl KonudecTtBo yacos
/i Bcero  KontpomabHbie [IpakTuueckue
paboThI paboThI
Pa3pgen 1. TensioBbIe IBJICHUSA
1.1 CrpoeHue u CBOMCTBA BEIIECTBA 7 0 0
1.2 TemnoBbIe MPOIECCHI 21 1 5
Htoro no pazneny 28
Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DnexTpuueckue 3apsibl. 3apsHKEHHBIE Tea U UX 7 0 1
B3aUMOJICHCTBHE
2.2 TloCTOSHHBIN JEKTPUIECKUN TOK 20 1 7
2.3 MarHuTHbIC ABJICHUS 6 1 15
2.4  DnexkTpoMarHuTHAas WHIYKIUS 4 0 0
Hroro 1o pasneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KJIACC
Ne HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI KonnuecTBo yacos
n/m Bcero  KonTponbHble IIpaxTrueckue
paboThI paboThI
Pazgen 1. Mexann4yeckue siBJIeHUs
1.1 MexaHndeckoe ABIKEHHE U CIIOCOOBI ero ommncannst 10 0 1
1.2 BszammopeicTBHE TEN 20 1 3
1.3 3aKoHBI COXpaHEHHS 10 0 3
Hroro 1o pasnery 40
Paszgea 2. Mexannuyeckue KojJe0aHUs U BOJHBI
2.1 MexaHn4yeckue KOJIeOaHMs 7 0 3
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3
Wroro no pazueny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE€ U 3JIEKTPOMATHUTHBIEC BOJIHBI
3.1 DnekTpoMarHMUTHOE IOJIE ¥ AIEKTPOMArHUTHBIE 6 0 2
BOJIHBI
Htoro no pazneny 6

Pa3nen 4. CBeToBbIe ABJICHHUS
4.1 3akoHBI pacCpOCTPAHEHUS CBETA 6 0 2
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No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo wacon
n/m Bcero  KonrtponbHbie [TpakTHueckue
paboThI paboThI
4.2  JIuH3BI U ONTHYECKUE TPUOOPHI 6 0 3
4.3 PaznoxxeHue OEIOTO CBETA B CIIEKTP 3 0 2
Hroro no pazneny 15
Paspnen S. KBanToBbIE SIBJICHUA
5.1 HcnyckaHue u IOTJIOUIEHUE CBETA aTOMOM 4 0 1
5.2 CrpoeHue aTOMHOTO spa 6 0 1
5.3 Snepnble peakuuu 7 1 1
Hroro no pazaeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 TloBTropeHme n 0000IICHNE COMEPKAHUS Kypca 9 0 2
¢buzuku 3a 7-9 knacc
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC
Ne Tema ypoxka
/1
1 ®du3nka — Hayka o npupoje. SBieHus npupoasl
2 duznyecKkue sIBICHUs
3 dusnueckue BETMUNHBI M HX H3MEPEHHE
4 VYpok-uccnenosanue "M3mepenue reMmnepaTypbl TPy MOMOIIHU )XKHIKOCTHOTO TEPMOMETPA U JTATUHK
5 MeTtopl HaydyHOTr0 Mo3HaHuA. Onucanue GU3NYECKUX SBJICHUI ¢ TOMOLIBIO MOJIEen
6 VYpoxk-uccienoanue "[IpoBepka rumoTe3sl: JaTbHOCTH MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIIBH(
BbICOTA MMycKa"
7 Crpoenue BemecTBa. ONBITHL, T0Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA
8 JIBH>KEHHE YacTHl] BeleCTBa
9 VYpoxk-uccaenopanue «OnbITh O HAOIIOAESHUIO TEIIJIOBOTO PACIIMPEHHs ra30B»
10  ArperatHble COCTOSIHUS BEIIECTBA
11 OcobenHocTH arperaTHbIX COCTOSIHUM Boabl. O0001eHue o pazaeny «IlepBoHauanbHbIe CBEIEHUS
12 Mexanuueckoe aBWXeHHE. PaBHOMEepHOE 1 HEpaBHOMEPHOE JBHKEHHE
13 Ckopoctb. Enunnibl ckopoctu
14  Pacuer myTu ¥ BpEMEHHU JABHKEHHUS
15  Huepums. Macca — Mepa HHEPTHOCTH Tel
16  IlnotHocTk BemecTBa. Pacuer Macchl m 0ObeMa Tesa Mo ero MIOTHOCTH
17  JlaboparopHas pabota «OmnpeneneHue mIoTHOCTH TBEPIOTO TeNa
18  Pemenue 3amau mo treme "I[lnoTHOCTH BemecTna"
19  Cuna xak xapakTepucTUka B3aumoaeicTsus ten. Cuna ynpyroctu. 3akoH ['yka
20  JlabGoparopHas paboTa «/3ydeHne 3aBUCIMOCTH PACTSHKEHUS (AeOpMaLiin) PYKUHBI OT MPHITOKE
21  [[SBnenue TaroTenus. Cuia TSHKECTH
22  CBs3b MEXKIY CHIOH TsDKECTH M Maccoil Tena. Bec tena. Pemenue 3agayd mo teme "Cuna Tspkectu"
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23
24
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34
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Tema ypoka

Cuna TsKecTH Ha Ipyrux IutaHerax. @u3nyeckue XapakTepUCTUKU IIIaHET
N3mepenne cuit. JlunamomeTp

Bec Tena. HeBecomocTh

CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110 OJHOM NpsMoil. PaBHoeicTBYIOIIAs CHIT
Pemenue 3amnau no reme "PaBHonelicTByromast cui”

Cuna tpeHus u e€ Bupl. TpeHue B IpupoJe U TEXHUKE

JlaboparopHast pabota «3ydeHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI IaBJICHUS U Xa
MMOBEPXHOCTEI»

Pemenue 3a1ay Ha onpe/esieHne paBHOACHCTBYIOIEH CHITBI
Pemenue 3amau o remam: «Bec Tenay, «I padudeckoe nzodbpakenue cuimy, «Cuibly, «PaBHOICHCT

KontposbHas padoTa mo TemaM: «MexaHHYeCKoe IBIKEHHEY, «Macca, IIIOTHOCThY, «Bec Tenay, «
crny, «CUnbl»

Hapnenne. CriocoObl yMEHBIICHHUS U YBEINYCHUS TABIICHHS

JlaBneHue ra3a. 3aBUCUMOCTH JIaBJICHUS Ta3a 0T 00bEMa, TeMIepaTyphl

[lepenaya naBiaeHus TBEPABIMU TEJIaMU, )KUJIKOCTSIMH U razaMu. 3akoH Ilackans

JlaByieHne B )KMJIKOCTH U ra3e, BBI3BAHHOE JIEHCTBUEM CUJIBI TAKECTH

Pemenue 3anau no teme «JlaBiaeHue B :KUAKOCTH U rase. 3akoH [lackaisy

CooOuiaromuecs cocybl

I'mppasnnueckwmii npece

Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC

ATMmocdepa 3eMau ¥ IPUUUHBI €€ CYIECTBOBAHUS

Bec Bo3ayxa. ATmMocdepHoe 1aBiieHne

N3mepenue armocdepHoro aasinenus. Onsit Toppuuennu

3aBUCUMOCTb aTMOC(EPHOTO JABJIECHUSI OT BBICOTHI HaJl YPOBHEM MOPS

Bapomerp-anepoua. AtmocepHoe naBiIeHNE Ha pa3IMUYHBIX BBICOTaX

Pemenue 3amau mo reme " AtmocdepHoe naBienue"

JlefcTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEI0. ApXUMeE0Ba CHIIa

JlabopaTopHas pabota «OnpeneneHrne BRITATKABAIOIICH CHIIBI, IEUCTBYIOIICH Ha TEJO, MOTPYKEHH(
JlabopaTopHas pabota 1o Teme «MccmenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00BhEMa MOTPYIK(
[InaBanue Ten

JlabopaTtopHas pabota "KoHcTpyrpoBaHUE apeoMeTpa U KOHCTPYHPOBAHUE JIOJKH U OTIPEICTICHH
Pemenue 3agau no remam: «IlnaBanue cynoB. Bo3ayxonnaBanuey, «/laBieHue TBEpAbIX TEM, KUK
Kontponbras pabota mo teme «/laBneHne TBepabIX T, )KUIKOCTEH U Ta30B»

Mexanunyeckas padboTta

MomntHocts. EquHUIEI MOIITHOCTH

VYpoxk-uccienopanue "Pacu€tr MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME I10 JIeCTHHIE"

[Ipoctele Mexanu3mbl. Peruar. PaBHOBecHe CHIT Ha pblyare

Prryaru B TexHuke, ObITy U ipupoe. Jlaboparopnas padota «MccneqoBanue ycaoBUid paBHOBECHS
Pemenue 3agad nmo reme «Y ClIOBUSI paBHOBECHUS pblyaray

Koaddurnment nonesnoro nericteust Mmexanusma. Jlaboparopnas padora «3mepenne KI1I makion



Tema ypoka

/1
61 Pemenue 3amau no teme "Pabdota, momtHocts, KIT/1"
62  Mexanudeckas sHeprus. Kunetndeckasi 1 MOTEHIIUATbHAS SHEPTUS
63  3aKoH cOXpaHEHHUS MEXaHMUYECKOW YHEPTUU
64  YpOK-3KCHEpUMEHT MO TeMe "DKCIePUMEHTAILHOE ONPE/ICIICHHE N3MEHECHUSI KHHETUICCKOM U TIOTE
CKATBIBAHUHM T€JIa IO HAKJIOHHOM IJIOCKOCTH"
65  KontponbHas padora o Teme «PaboTa 1 MOIIHOCTE. DHEPT U
66  PesepBnbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MexaHnueckoe JBHKeHue"
67  PesepBnbIii ypok. Pabota ¢ Tekctamu 1o Teme "JlaBieHue TBEPABIX TEIN, KUIKOCTEH U Ta30B"
68  Pesepsublit ypok. Paborta ¢ Texctamu no teme "Pabora. MomnocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
8 KJIACC
Ne Tema ypoka
n/m
1 OcHOBHBIE TTOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKON TEOPUU U MX OTBITHBIC TIOTBEPKACHUS
2 Macca u pazmep aTOMOB U MOJIEKYT
3 Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEUIECTBA
4 OO®bsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHHIM BEIIECTBA HA OCHOBE MOJIOXK:
KUHETUYECKON TEOPUH
5 Kpucrannnueckue u amop¢Hble Tena
6 CmaunBaHue M KamWUIIPHOCTh. [[oBepXHOCTHOE HATSHKEHUE
7 TemioBoe paciiupeHue u cxarue
8 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBH)KEHUS YaCTHULL
9 Bryrpennsst sneprus. CriocoObl N3BMEHEHUS BHYTPEHHEH SHepTUA
10  Bwuas! Terutonepenayn
11  Vpok-kondepenuus "[IpakTuueckoe UCIOIb30BaHUE TETIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B L
12 KonuvecTBO TEIUIOTHI. Y IeIbHAS TEIIOEMKOCTh
13  Vpasuenwue TemoBoro Oananca. TernmooOMeH 1 TETI0OBOE paBHOBECHE
14  JlaGopatopnas pabota "VccienoBanue sBICHUs TEINIOOOMEHA MPU CMEITUBAHUH XOJIOAHOM U TOPSY
15 Pacuer xonmuecTBa TEIJIOTHI, HEOOXOAMMOTO JIJIsi HATPEBAHUS TEJIA U BBIJICISIEMOTO UM TIPH OXJIaXK T
16  JlaGoparopnas pabota "OrmnpeneneHue yaeabHOH TEIUIOEMKOCTH BemecTa'
17  Dueprus TorumBa. Y aenbHas TEMIOTA CTOPAHUS
18 IlmaBieHue u OTBEpACBAHNE KPUCTAIUTMYECKHUX TeJl. Y AeTbHAs TEIUIOTA TUIABICHUS
19 JlaGoparopHas pabota "OmnpeneneHnue yaeabHON TEIUIOTH TUIABICHUS JIbaa"
20 IMapooOpazoBanue u KoHACHcaIMs. Vcapenne
21 Kumenwue. Y nenpHas TemioTa mapooOpa3oBaHus U KOHICHCAINU. 3aBUCHMOCTD TEMITEPATYPhl KHUIICH
22  BmaxuocTb Bo3ayxa. JlabopaTopHas padora "OrmnpeieneHue OTHOCHTEIHFHON BIQKHOCTH BO3yxa"
23  Pemenue 3aau Ha ONpEEIICHUE BIAKHOCTH BO3TyXa
24 Tlpunnuumel paOoThI TEIIOBBIX ABUTareneil. [lapoBas TypOuna. /[Burarens BHYTpEHHETO CTOpaHUs
25  KIIJI rermoBoro aBurarens. TeniaoBbie IBUTATENH U 3aIIUTa OKPYKAIOIICH CpeIb
26  3akOoH COXpaHEHUs U MpEeBpallleHus] YHEPTUH B TEIJIOBBIX Mpolieccax
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Tema ypoka

[ToaroroBka Kk KOHTPOJIBHOU paboTe mo Teme "TeroBeie siBineHus. FI3MeHeHne arperaTHbIX COCTOSH
KonTponbnas pabota mo reme "Termosbie sBiaeHus. I3MEHEHHE arperaTHbIX COCTOSIHUMN BemecTa”
Onexkrpuzanus Tei. J[Ba poja 3JIEKTPUUECKUX 3apsiioB

VYpok-uccienoBanue "OnexkTpu3anus TeJl UHAYKLIHUEN U IPU COTPUKOCHOBEHUN"

B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

Onekrpuueckoe nojie. HanpspkeHHOCTh 31eKTpuuecKoro nods. [IpuHuun cynepro3unuu 3JeKTprye:
Hocurenu snextpuueckux 3apsaoB. DiaeMeHTapHbli 3apsa. CTpoeHue aToMa

ITpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTrO 3apsia

Pemenue 3a1ay Ha IPUMEHEHHE CBOMCTB AJIEKTPUUECKUX 3apsAII0B

DNEKTPUUECKUN TOK, YCIOBHUS €ro CyIIECTBOBaHUS. VICTOUHUKH 3IEKTPUYECKOTO TOKa

JIefiCTBHS DIIEKTPUYECKOTO TOKA

VYpok-uccnenoBanue "JleiicTBrE 31EKTPUUECKOTO MO HA TPOBOJHUKHU U TUAIEKTPUKH"
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax

DneKTpuyuecKas Lelb U €€ COCTaBHbIE YaCTU

Cuna toka. JlaboparopHas padora "V3mepeHne u peryimpoBaHue CHITbI TOKA"

Onekrpuueckoe HanpsbkeHue. Bonbtmerp. Jlaboparopnas padota "M3MepeHue u peryJiupoBaHue Ha
ConpoTuBieHHe IPOBOJHUKA. Y IEIbHOE COITPOTUBIICHUE BELLIECTBA

JlaGopaTtopHas paboTta "3aBUCUMOCTH JIEKTPUUECKOTO COITPOTUBIICHHS IPOBOJHUKA OT €T0 JJIUHBI,
U Marepuana”

3aBHCHMOCTb CHJIbI TOKA OT HaIps’KCHUA. 3akon Oma AJIg ydacCTKa Henu

JlaboparopHas paboTa "HccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 Pe3UcTop, OT COMp
HaIpsHKEHUs Ha pe3ucrope”

[TocnenoBarenbHOE U TApAIIETFHOE COSAMHEHUS TPOBOTHUKOB

JlaGopaTtopHast pabota "[IpoBepka nmpaBuia CI0KEHUS HAPSHKEHUH MPU MOCIIEI0BATEILHOM COE/TUE
JlabopaTtopHast pabota "I[IpoBepka nmpaBuiia JjIsl CUIIBI TOKA MIPH MapauIeIbHOM COSTMHEHUH PE3UCT(
Pemenue 3a1ay Ha nmpuMeHeHHe 3aKkoHa OMa JIJTs Pa3IMdyHOTO COSTMHEHUS TPOBOTHUKOB

PaboTa 1 MOIIHOCTH AEeKTpUUecKoro Toka. 3akoH [xoyms-JIlenia

JlaGopaTtopHnas pabota "Onpenenenne padOThl M MOITHOCTH YJIEKTPUUECKOTO TOKA"

DneKTpUUecKHe Lenu 1 MoTpeOUTeNu dJIeKTpuiecKkoi s3Heprun B 6pITy. KopoTkoe 3aMbikaHue

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DIeKTpudecKue 3apsiibl. 3apsyKEHHbIE TeJla U UX B3au
ANEKTPUUECKUI TOK"

KonTponbHas paboTa mo Teme "INeKTpudecKue 3apsiabl. 3apssKeHHBIC TENa U UX B3aUMOJIEHCTBUS. |
TOK"

ITocTosiHHBIE MarHUTHI, KX B3aMMOJCUCTBHE

Vpoxk-uccnenosanue "M3yueHnue nosen MoCTOSTHHBIX MarHuToB"

MarsuTtHOe moie. MarauTHoe nmojie 3eMiIn 1 ero 3HaYeHUe JTI JKM3HH Ha 3eMIre

OmnbIT OpcTena. MarHuTHOE MOJIe SJIEKTPUIECKOro Toka MarHuTHOE MoJie KaTyIIKHA ¢ TOKOM
[IpumeneHue 71eKTPOMarHuTOB B TexHUKE. JIJabopaTopHas padora "M3yueHnne neiCTBUS MAarHUTHOT

DJIEKTPOJIBUTATEIb MOCTOSHHOTO TOKA. MICIOIb30BaHUE ANEKTPOIBUTATENICH B TEXHUUECKUX YCTPOK(
JlaGopatopHas pabota "KoHcTpynpoBaHue U U3y4eHne paboThl dIEKTpoABUraTes"

Onpitel @apanes. 3aKoH MeKTpoMarHuTHOW nHAyKIuK. [IpaBuiio Jlenna



No Tema ypoka
/11

63 Dnekrporeneparop. CriocoObl MOTYyYSHUS ICKTPHUSCKON SHEPTUU. DIEKTPOCTAHIIMHA HA BO30OHORBII
64 TloaroroBka K KOHTPOJIBHOH padoTe 1o TeMe "DIEKTPUUECKUe U MarHUTHBIC SIBIICHUS"

65 KonrtponsHas padora mo reme "DIeKTPUIECKUEe U MATHUTHBIE SIBJICHUS"

66  PesepBHbIii ypok. PaboTa ¢ Tekctamu no Teme "TeruioBeie sBieHus"

67  Pesepubiii ypok. Pabota ¢ Tekctamu no Teme "I10CTOSHHBIN 3JeKTpUYeCKUil TOK"

68 PesepHbiii ypok. Pabota ¢ Tekctamu mo Teme "MarHuTHbIe siBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne Tema ypoxka
n/n

Mexanunyeckoe IBrKeHrue. MarepuaiibHasi TOUKa

Cucrema orcueta. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKCHUS

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE

HepaBuomepnoe npsimosuneiinoe apmxeHue. CpenHsisi 1 MTHOBEHHAs! CKOPOCTh

[IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE

CKopoCTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO IBIXKEHHS. ['paduk ckopocTn

JIaboparopHast pabota "OmnpenereHne yCKOPSHUS Tela MPY PABHOYCKOPESHHOM JIBUKCHHH 10 HAKJIC
CBoOoauoe nmagenune teia. OnsiTe! [ annnes

O© 00 N o Oor A W DN P

PaBHOMepHOE BUKEHUE O OKpYXHOCTH. [lepuon u yactora oOpaiieHus. JInHeliHas U yriioBas CK(¢

10  LleHTpOCTpPEMHUTENHHOE YCKOPEHUE

11  TIlepsslii 3akoH HbtoToHa. BexTop cuibl

12 Bropoii 3akoH HeroToHa. PaBHOCHiCTBYOIIAS cHla

13 Tperwmii 3akon HerotoHa. Cyrmepro3uims CHi

14  Pemenue 3agauy Ha npuMeHeHHe 3akoHOB HproToHA

15  Cuna ynpyroctu. 3akon ['yka

16  Pemenue 3amga4d o Teme «Cuiia yrpyrocTu

17  JlabopaTtopHas pabota «OmnpeaeneHne KeCTKOCTH TIPYKUHBI

18  Cuna tpenus

19 Pemenue 3agad no reme «Cuma TpeHUsI»

20  JlabGopatopHas pabora "OmnpenencHue Ko3QPUIHEHTa TPEHUS CKOIBXKEeHUs"

21  Pemenue 3ama4 o teme "3akoHbl HetoToHa. Crnta ynpyroctu. Cuina Tperus”

22 Cuia TSOKECTH M 3aKOH BCEeMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO TaICHUS

23 Ypok-koHpepennus "JIBrkeHUE TEI BOKPYT TpaBUTAMOHHOTO 1eHTpa (ConHevHas cucrema). [ a:
24  Pemenue 3ama4 o teme "Cuita TSHDKECTH U 3aKOH BCEMUPHOTO TATOTSHHS "

25  IlepBas kocMHuueckasi CKOPOCTh. HeBeCOMOCTE 1 meperpy3Ku

26  PaBHOBecue MaTepHalbHOW TOUKH. AOCOIOTHO TBEPIOE Teo. PaBHOBecHe TBEPIOTO Tea ¢ 3aKper
27  MowmeHT cumbl. LleHTp TsKECTH

28 Pemenue 3amad mo reme "MomenT cwibl. LlenTp TsbxkecTn"

29 [ToaroroBka Kk KOHTPOILHOM paboTe Mo TeMe "Mexannueckoe aBmwkeHne. Bzanmopeiicteue ten"
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Tema ypoka

KonrtponsHas padora no reme "Mexanuueckoe aBrkeHue. Bzanmoneiicreue ten"

Nmnynse Tena. UMimynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa. YTIPYroe U HEYIPYroe B3auMOJICHCT
Pemrenue 3amnau no reme "3aKkoH COXpaHEHUsI UMITyJIbca"

VYpoxk-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOAE U TEXHHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

PaboTa cuitbl TSXKECTH, CUIIBI YIPYTOCTH U CUIIBI TPEHHS

Jlaboparophast pabota «Onpenernenne paboThl CHIIbI TPSHHSI PU PABHOMEPHOM JIBIDKEHUU TeJla 110
MTOBEPXHOCTH

Cs3b sHeprun U padoTsl. [loTeHIManbpHas SHeprus

Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE

JlaboparopHas padota «/3yueHue 3akoHa COXpaHEHUS YIHEPT UMD

KonebaTtenbHoe IBHKEHUE U €T0 XapaKTEPUCTHKU

3aryxaromue xKosnebanus. BoinyxxaeHusie konebanus. Pesonanc

MaremaTuueckuil U Npy>KUHHBIN MasSTHUKH

Ypok-uccnenoBanue «3aBUCUMOCTh IIEpr0/Ia KOlIeOaHU OT )KECTKOCTH MPY>KUHBI U MACCHI TPy3a»
[IpeBpareHre sHEPrun Npyu MEXaHUYECKUX KOJIEOAHUSIX

JlaboparopHas padota «Onpe/enenre 4acToThl ¥ Mepuo/ia KoneOaHuil Mpy>KUHHOTO MasiTHUKA
JIaGoparopHas pabota «IIpoBepka He3aBUCUMOCTH Nepro/ia KojaeOaHHi rpy3a, HOBEIIEHHOTIO K HE
Mexannueckne BoJIHbL. CBOWMCTBa MEXaHUUYECKUX BOJIH. [Ipo10JIbHBIE U TONIEPEYHBIE BOJIHBI
Ypok-koHpepeHmus "MexaHnndeckue BOJIHBI B TBEpAOM Tene. CelicMuueckre BOJTHbI"

3Byk. PacripocTtpanenue n oTpakxeHHe 3ByKa

VYpoxk-uccienoanue "HabmoieHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI"

I'poMKOCTB 3ByKa U BBICOTAa TOHA. AKYCTHUECKUN PE3OHAHC

VYpok-koHpepeHuus "YnpTpa3Byk U HHPPa3ByK B PUPOJIE U TEXHUKE"

ITonroToBka Kk KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHbI COXpaHeHUs. MexaHuyeckre KoueOaHus u B
KonTponbHas pabota o Teme "3akoHbI coxpaHeHUsl. MexaHn4eckue KojaeOaHus U BOTHBI"
DNEKTPOMarHuTHOE MoJji€e. DIEKTPOMArHUTHBIE BOJIHBI

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

VYpoxk-koHpepenuus "[lIkana 371eKTPOMarHUTHBIX BOJIH. VICIIOIb30BaHKE AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-uccienoanue "M3zyueHne cBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TeJe(
Pemenue 3a1a4 Ha onpeesIeHne 4acTOThI M ITMHBI DJIEKTPOMATrHUTHON BOJIHBI

OnexTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA

Hcrounuku ceera. [IpsmonnHeiinoe pacnipocTpaHeHue ceera. 3artMenus ConHua u JIyHsl

3aKOH OTpak€HMs CBeTa. 3epKaja. Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA OTPAKEHMSI CBETA
IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

IlosnHOE BHYTpEHHEE OTpakeHHE cBeTa. Mcronb30BaHNe IOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONTHUY

JlaboparopHas pabota "HMccrnenoBanue 3aBUCHMOCTH YTJIa TIPEJIOMIICHHUS CBETOBOTO JIy4a OT YTIJia Il
cTexio™"

VYpok-koupepenius "Mcnonp30BaHNe TOJHOTO BHYTPEHHETO OTPAXKEHHUS: CBETOBO/IbI, ONITHKOBOJIO!
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Tema ypoka

JIun3el. OnTHYECKas CUjia JIMH3BI

[TocTpoenue n300paxKeHui B TUH3AX

Jlaboparophas pabora "Omnpenenenne GOKYCHOTO PACCTOSIHHSI M ONTHYECKON CHITBI COOMpAIONIeH 1
Ypok-koHpepeHmus "OnTuieckre TMH30BbIe TPHOOPHI"

I'ma3 xak ontuyeckas cucrema. 3peHue

VYpoxk-koupepenuus "edexrs 3penus. Kak coxpanuts 3penue"

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Clio)keHUE CIIEKTPaIbHBIX [IBETOB. Jlucmep

JIaboparopHast pabota "ONBITHI 110 Pa3I0KEHUIO OSIIOTO CBETA B CIIEKTP M BOCIIPHUATHIO IIBETA MIPEN
4yepe3 1BETOBbIC GUIbTPHI"

Ypok-mipaktukym "BoiHOBBIE cBOMCTBA cBeTa: nucnepcus, nutepdepenus u qudpaxmus'
OmnbiTel Pe3epdopaa u muranerapHas MOJENIb aTOMa
[Tocrynater bopa. Moaens aroma bopa
Hcnyckanue u nornouieHue ceera atomoM. KBanTel. JInHeluaTeie CIEKTPsI
Ypok-mipaktukym "HabmtoieHue cieKTpoB UCIyCcKaHus"
PanmoakTUBHOCTE U €€ BHUJbBI
Crpoenue atomHoro siapa. Hykinonnast Mmoaenb
PaanoaktuBHbie ipeBpaieHus. M3oromnsl
Pemenue 3amau mo teme: "PagnoakTHBHEIE IIpeBpalieHus"
it A peBpail

[lepuon nonypacnana
Ypok-koHpepenus "PaguoakTuBHbIC U3TYYSHHs B IPUPOJIE, MEIUITMHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3apsI0BOI0O U MaCCOBOTO YHMCE
DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTUU
Pemenue 3ampau no reme "fAnepueie peakuun”
Peakuuu cuntesa u nenenus saep. Mcrounnku sneprun CoiHLA U 3BE3]
Ypok-koudepenmus "Aneprnas sHepreTrka. J[edcTBUS paIuoaKTUBHBIX H3IYYSHUN HA )KUBBIE OpTral
[ToarotroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "INEKTPOMArHUTHOE T0JIe. DIEKTPOMArHUTHBIE BOJH
KonTponbHas pabota mo Teme "IIeKTpOMarHuTHOE MoJie. DJIeKTPOMarHUuTHEIE BOJTHBI. KBaHTOBBIE
IToBTropenue, o6o0menue. Jlaboparopusie paboThl 1o Kypey "BiaumoneiictBue Ten"
[ToBTOpenue, 060061meHne. PenieHne pacyeTHBIX U KaYEeCTBEHHBIX 3a/1a4 10 TeMe "TemnoBbie mpolie
[ToBTOpenue, 06006meHne. Pemenne pacueTHBIX U KauyecTBeHHBIX 3a1a4 o Teme "KII/] TermnoBsix 1
[ToBTOpenue, 06006meHne. Pemenue pacueTHbIX U KauyecTBeHHBIX 3a1a4 o Teme "KII/] anektpoyct
[ToBTropenue, o6o0menue. JlaboparopHsie paboThl 1o Kypey "CBeToBble ABIEHHS"
ITosTOpenue, 0000menue. Padbora ¢ Tekctamu o teme "3aKOHBI COXpAaHEHU B MEXaHUKE"

p 5 p
[ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no teme "Konebanust 1 BOTHBI"
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "CBeToBbIE sBICHUA"
ITosTOpenue, 0000menue. Padora ¢ Tekctamu o teme "KBanroBas u simepHas pusuka"

p 5 p

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA



» ®uswnka, 7 xnacce/ [lepwimkun .M., UBanoB A.U., AxunoHepHoe o01ecTBo «M3maTenbeTBo
«IIpocsemenue»

» ®uswnka, 8 knacce/ [lepeimkun .M., UBanoB A.U., AxunonepHoe o01mecTBo «M3naTenbeTBo
«IIpocsemenue»

» ®uswka, 9 xknacce/ [lepeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,
AxmmonepHoe obmiectBo «M3narenberBo «IIpocBerenue

7 Kjaacc

OcHoBHas nuTeparypa:

bazoBbrit yuebnuk  A. B. [lepoimkun @usuka. 7 k. — M.: [Ipoda, 2014 rox.

Terpane s nabopatopHbIX padot mo ¢usuke K yuyeOnuky A. B. [I€penukuna, E. M. I'yTHUK
«®Pu3uka 7 kimace» - Ok3amed Mocksa 2015;

A. E. Mapon, E. A. Mapon [lunaktuuyeckue martepuansl K yueOHHKy A. B. Ilepblmkuna
«Dusuka 7» - M.: [Ipoda, 2014 rox.

A. B. Ileppiukun «CoopHuk 3a1a4 1o ¢usuke 7 - 9» - M.: Dk3amen 2018

A. B. Yeborapésa «Tectsl o ¢pusuke» k yaeouuky A. B. [1éppimkuna «dusmka. 7 kiace» - M.:
Hpoda 2014.

O.1. I'pomuieBa KoHTposbHBIE U caMOCTOSITENIbHBIE paboTHI 10 (pu3KKe B 7 Kiacce K yUeOHUKY
A. B. Ilepprukuna M: Ox3amen-2017 r.

8 knace
OcHoBHas nuTeparypa:
bazoBeiit yueOnuk  A. B. [lepbiukun @usuka. 8 ki. — M.: Ipoda, 2021 roz.
A. E. Mapon, E. A. Mapon [unaktuueckue marepuaibl K ydeOHuKy A. B. Ilepblmkuna
«®Puszuka 8» - M.: lpoda, 2014 rogx.
A. B. Ilepbiukun «COopHUK 33124 110 pusuke 7 - 9» - M.: Dk3amen 2018
A. B. Uebortapépa «Tectsl o pusmke» k yueOHuky A. B. [1épbimkuna «®dusuka. 8 kiace» - M.:
Hpoda 2014.
O.U. I'pomnieBa KoHTponbHBIE U cCAaMOCTOATEIbHBIE pa0OTHI 10 PU3UKE B 8 Kilacce K yUeOHUKY
A. B. Ilepprukuna M: Dx3amen-2017 r.

9 kJacc

OcHoBHas nurepatypa: bazoBsiii yuebnuk: A. B. Ileppimkun ®@usuka. 9 ki. — M.: [Ipoda, 2019
TOJI.

A. E. Mapon, E. A. Mapon [unaktuueckue marepuaibl Kk ydeOHuKy A. B. Ilepblmkuna
«®Dwusuka 9» - M.: [Ipoda, 2017 rog.

A. E. Mapon, E. A. Mapon «CO6opHuK BorpocoB u 3aaa4d. ®usnka 7 - 9» - M.: JIpoda, 2014 rox;
A. B. Ileppiukun «CoopHuk 3a1a4 1o ¢usuke 7 - 9» - M.: Dk3amen 2018

B. A. Bonkos, C. E. Tlonsackuii «YHUBEpCAIbHBIE MOYPOUYHBIE pa3paboTKu 1Mo (pusuke 9 Kimace»
- M.: BAKO 2013.
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MarepuajibHoO-TeXHHYECKOE ofecrieyeHre 00pa30BaTeIbHOTO Mpouecca

KoMmiekT neMoHCTpallMOHHOTO U J1abOpaToOpHOro OOOpYIOBaHMS B COOTBETCTBHM C
nepeyHeM ydeOHoro obopymoBaHus Mo ¢u3MKe AN cpefaHei mkonbsl. OOopynoBaHue: DKpaH,
KOMITHIOTEP W MYJIbTUMEIUNHBIN MPOEKTOP, TAOIUIIBI, TECTOBBIE M CIIPABOYHBIC MATEPHAIBI.

Yuér padoyeii nporpaMMbl BOCIIMTAHUSA

BocnurarenpHbiii  moTeHnuan ydeOHoro mpeamera «®dusuka»  peanu3yercs  depes:
- IPUBJICUCHUC BHHUMAHUA 06y11a101111/1xcs1 K OCHHOCTHOMY AacCIICKTy H3y4Ya€MBIX Ha YpPOKax
SBIICHUH, OpraHM3alMI0 HX paboOThl € TMOJIydaeMOW Ha YPOKE COIMAIBHO 3HAYMMOU
uH(popmarueld, WHUIMUPOBAHUE €€ OOCYXICHUS, BBICKA3bIBAHUS OOYUYaAIOIIUMHUCSI CBOETO
MHEHHUS 110 €€ MOBOY, BHIPAOOTKH CBOETO K HE OTHOILICHMUS,
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- JIEMOHCTpaIuio OOydJalomuMCsi TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEICHUS,
MPOSIBJICHUS] YEJIOBEKOIIOOUS U T00pOCEpCUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHWS, 3a/1a4 JUISL PEIICHHUs, TPOOJIEMHBIX CUTYalluid it 00CYKIeHUS B KJacce;

- MPUMEHEHHUE Ha YPOKaX UHTEPAKTUBHBIX (hOpM paboThl ¢ 00YUAIOIIMMHUCS: HHTEIJUIEKTYaIbHbBIX
UTP, CTUMYJIUPYIOIIUX TO3HABATEILHYIO MOTUBAIIUIO O0YYAIOMINXCS; TUCKYCCHUI, KOTOPBIC JAOT
0o0y4JarmuMcsi BO3MOXHOCTh IMPHOOPECTH OMBIT BEACHHS KOHCTPYKTHUBHOTO JIMAJIOra;
rpynmnoBoi paboThl WK padOTHI B Mapax, KOTOPHIE ydaT OOYYaroIIUXCs KOMaHIHOW pabore u
B3aMMOJICHCTBHIO C IPYTUMH 00yYarOIIMMHUCS;

- WHHUIUAPOBAHHUE U TOMJEPKKY HCCIICIOBATEIHCKON ACSITENFHOCTH OOYYAIOIIUXCS B PaMKax
peanu3alud UMU HHJIUBUAYAJIbHBIX M TIPYNIIOBBIX HCCIEN0BATEIBCKUX IPOEKTOB, YTO AACT
00ydJaroumMcs BO3MOKHOCTh MTPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUs] TEOPETUUECKON
po0JIeMbl, HaBBIK T€HEPUPOBAHUSI U OPOpPMIIEHUSI COOCTBEHHBIX HJECH, HABBIK YBAXKUTEIHHOTO
OTHONIICHHUST K YYXHM HJIesM, OPOPMIICHHBIM B paboTax APYTrUX HCCIENOBATENICH, HABBIK
OyOIMYHOTO BBICTYIUICHUS Mepell ayTUTOPUEH, apryMEHTUPOBAHUS M OTCTAaUBAHUS CBOCH TOUKHU
3pEHUS;

4yepe3 OpraHu3alMio U MPOBEICHNUE PA3IUUYHBIX MEPOIIPUSATUN BO BHEYPOUHOE BPEMS:

1 yeTBepTb 2 yeTBEPTb 3 yeTBEpPTb 4 yeTBEpPTH
BcOLU wKoAbHbIM 3Tan BcOLWU myHuumnanbHbii | MpoekTHanA 3a4a4a [eHb KOCMOHaBTUKM
YpOBEHb

KpnTepnu OLlCHUBAHMSA 3HAHUI Yuyamuxcs

CucremMa OLiCHUBAHHUS

Or1eHKa YCTHBIX OTBETOB yUaIUXCA.

Or1ieHKa 5 CTaBUTCS B TOM CITy4ae, eCIIH YJalluics MOKa3hIBaeT BEPHOE TOHUMAaHNEe (PU3HIECKON
CYIITHOCTH PAacCMaTPUBAEMBIX SIBJICHUNW U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, AT TOYHOE
OTIpe/icNIieHUe M HMCTOJIKOBAHWE OCHOBHBIX TMOHSTHH W 3aKOHOB, TEOPUHU, a TaKKe MPAaBHIbHOE
onpezaeneHue GU3NUECKUX BEIMYUH, UX €IUHHI] U CIOCOOOB U3MEPEHHUS; MPABUIHLHO BBIMTOIHSET
YEepTEXKH, CXEMBl U TpadUKH, CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXKIACT paccKas
HOBBIMU TIpUMEpaMH, yMEeT TIPUMEHSATh 3HAHUS B HOBOW CHUTYal[Md TMPH BBIOIHEHUU
MIPAKTUYECKHUX 33J]aHUI; MOXET YCTAaHABIMBATh CBS3b MEKIY M3YYacMbIM U PaHEe W3YYCHHBIM
MaTepuaioM Mo Kypcy (pu3mKku, a Takxke ¢ MaTepUaIoM, YCBOCHHBIM MpPH H3YUYEHUU IPYTUX
MPEIMETOB.

OrieHka 4 CTaBUTCS B TOM CIIy4ae, €CJIM OTBET YYCHHUKA yOBJIETBOPSIET OCHOBHBIM TPEOOBaHUSIM
K OTBETy Ha OICHKY 5, HO 0e3 HCIOJh30BaHUS COOCTBEHHOrO IUIaHA, HOBBIX IPUMEPOB, O€3
MPUMEHEHUs 3HAHUI B HOBOUM CHUTyaluu, 0€3 HCIONB30BaHUS CBS3eH C paHee H3YYEHHBIM
MaTepHajoM, YCBOCHHBIM NMPU W3YYCHHH JPYTUX MPEIMETOB; €CIIH yUYaAIIHHCS JOMYCTHI OJHY
omunOKy wiau He Ooyiee NBYX HEAOYETOB M MOXKET HCIPABUTh WX CAMOCTOSTENILHO WU C
HEOO0JIbIIION MOMOILBIO YUUTES.

Onenka 3 craBUTCS B TOM CIIy4ae, €CITH YYallUiCsS MPaBWIBHO MOHUMAET (PUINYECKYIO
CYITHOCTh pacCMaTpPUBAaEeMbIX SIBJICHUH W 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICITbHBIC
npoOeNbl B YCBOGHHUU BOMPOCOB Kypca (DM3UKW; HE MPENSATCTBYET AajbHEHIIeMy YCBOCHHIO
MPOrPaMMHOTO MaTepHuayia, yMeeT MPUMEHSTh IMOJTYYCHHBIC 3HAHUS TPH PEIICHUU TPOCTBIX
3a/1a4 C UCIOJB30BaHMUEM TOTOBBIX (DOPMYIT, HO 3aTPyIHSAETCS MPH PEUICHUH 3aa4, TPEOYIOMIIX
npeoOpa3oBaHus HEKOTOPBIX (GopMy:n; TomycTHs He Oosiee 0lHOM rpyOoi M OAHON HErpyOoi
omnoOKkH, He 6oJee ABYX-TPEeX HErpyObIX HEJOUETOB.

OuneHka 2  CcTaBUTCS B TOM Cily4yae, €CJIM YYalluicsl HE OBJIaJlel OCHOBHBIMU 3HAHUSIMH B
COOTBETCTBUU C TPEOOBAHUSIMH U JOMYCTHJ OOJbIIe OMMOOK M HEAOYETOB, YEM HEOOXOIUMO
I OLICHKH 3.
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OgeHKa 1 craBUTCI B TOM cjiiydac, C€CJIM YYCHUK HC MOXCT OTBCTUTbL HHU Ha OJHWH U3
IMOCTAaBJICHHBIX BOIIPOCOB.

OneHka MUCbMEHHBIX KOHTPOJIBHBIX paboT

Orienka 5 ctaBUTCS 3a pPabOTY, BHIITOJIHEHHYIO MOJTHOCTHIO 0€3 OMMOOK U HEJ0YETOB.

Onenka 4 craBuTCs 3a padOTy, BHIIOJIHEHHYIO IOJIHOCTbIO, HO IIPU HAaJIMYMM He Oojiee OJHOU
OLIMOKH U OJJHOTO HEJ04YeTa, He O0JIee TpeX HEeA0UETOB.

Ouenka 3 craBUTCS 3a paboOTy, BBINOJIHEHHYIO Ha 2/3 Bcel paOOThl MPaBUIBHO WU TPHU
JOMYIIEHUH He Oojee oaHOM rpyOoil ommOku, He Ooyee Tpex HErpyObIX OIIMOOK, OJHOU
HEerpyooi ommOKy 1 TpeX HEJJOYETOB, IPU HAIMYUU YEThIPEX-TISITH HE0UETOB.

Omnenka 2 cTaBUTCA 32 paboOTy, B KOTOPOH YMCIIO OIIMOOK M HEJOYETOB MPEBBICHIO HOPMY IS
OLIEHKHU 3 WJIM IPAaBUIIBHO BBIMIOJIHEHO MeHee 2/3 paboThl.

Onenka | craBuTcs 3a paboTy, HEBBIIOJHEHHYIO COBCEM WJIM BBIIOJHEHHYIO C TIpyObIMHU
olMOKaMHU B 3aJaHHUSX.

Ounenka j1a0opaTopHbIX padoT

OneHka 5 cTaBUTCA B TOM Cllyyae, €ClIM Y4Yalluiics BBIIOIHMI PabOTy B IOJHOM 00beMe C
coONo/IeHeM HEoO0XOAMMOW  TOCIEIOBATEIPHOCTH TPOBEACHUSI OIBITOB M W3MEPEHHUH;
CaMOCTOSITEJIbHO W PALMOHAJIbHO MOHTHPYET HE00X0AMMoe O0Opy/lIOBaHHE; BCE OIIBITHI
IPOBOJUT B YCJIOBUSAX M PEXKHMMax, 00ECIEUNBAIONINX MMOTyYCHHE MPABHIBHBIX PE3yJIbTaTOB U
BBIBOJIOB; cOOMIOaeT TpeOoBaHMs MpaBMil OE30IIaCHOIO TpyJda; B OTYETE IPABUIBHO U
AKKypaTHO BBINIOJIHSET BCE 3alUCH, TAaONHIBI, PUCYHKH, YEPTEXKH, Tpa(uKH, BBIYUCICHHS,
IPaBUJIBHO BBIMOJIHIET aHAIU3 IIOIPEIIHOCTEH.

Onenka 4 cTaBUTCA B TOM Cllydae, €CJIM YYalIWiCs BBIOJIHUI pabOTy B COOTBETCTBHU C
TpeOOBaHUAMM K OLIEHKE 5, HO IOMYCTWII JIBa-TpU HeloueTa, He 6osiee 0JJHON HerpyOoii ommoku
¥ OZJHOTO HEJI0YeTa.

OneHka 3 cTtaBUTCA B TOM Cllydyae, €M yJalluiics BBIIOIHUI paboTy HE MOJIHOCTBIO, HO 00beM
BBITTOJIHEHHON YacCTH TaKOB, YTO MO3BOJISIET ITOJYYUTh PAaBUIBHBIE PE3yIbTAThl U BEIBOJIBI, €CITH
B X0/1€ IPOBE/ICHUS ONbITa U U3MEPEHUH OBbLIM JOIMYLIEHBI OIIHOKH.

OrneHka 2 cTaBUTCA B TOM CIy4ae, €Cld yJallluics BBIIOJHUI paboTy HE MOJHOCTHIO U 00BbEM
BBINOJIHEHHON pa0OoThl HE MO3BOJISIET CJIENIaTh MIPABUIIbHBIC BBIBObI, BEIYUCIICHUS; HAOII0AEHUS
MIPOBOIMIINCH HETTPABUIIHHO.

Onenka 1 cTaBUTCS B TOM CIIydae, €ClIi y4Jallluicsl COBCEM HE BBIIIOIHUI paboTy.

Bo Bcex ciydasx OLEHKa CHMYKAeTCs, €CIIM ydalluiicss He coOojan TpeOOBaHUN IpaBuUIl
6e30macHoro Tpyza.

OneHKa TeCTOBbBIX 3aaHUH
OreHka 5 cTaBUTCS B TOM CIIydyae, €ClId y4yaluiicst BRIMOIHUI paboTy Ha 80% - 100%);

OreHka 4 cTaBUTCS B TOM CIIydyae, €ClId y4yaluiicst BBIMOJIHUI paboTy Ha 60%-80%

OreHka 3 cTaBUTCS B TOM CITydae, €ClIM yJaruiicst BRIMOJIHUI padboTy Ha 40%-60%
OreHKa 2CTaBUTCS B TOM CITydae, €CIIH YYaIIuicst BBITOTHII padoTy Ha 20%-40%

Kpureprn olieHMBaHKS KOHTPOJILHON PA0OTHI
Orienka «5» - 910 Gamios,

OrieHka «4» - 7-8 Oawios,

Orienka «3» - 4-6 Oawios,

Orienka «2» - 0-3 Oarna.

Kpurepuu oueHuBanusi paéoThbl - UTOTOBOI0 TECTUPOBAHUS:
Onenka «5» — 13-15 Gamios,
Ouenka «4» - 9-12 6amios



Onenka «3» - 6-8 6amioB
Orenka «2» - 0-5 6auios.

[Tepedenn ommbOOK

['pyOble ommbKu
1. Hesnanue onpeseneHuii OCHOBHBIX MOHSTHH, 3aKOHOB, IIPAaBUJI, TIOJIOKEHUN TEOPHUH,
dopmyn, OOLIEIPUHATHIX CHUMBOJIOB, O00O3HaYeHHMS (PU3MUECKUX BEIMYUH, EIUHUILY
U3MEpEHUSI.
2. Heymenue BbIIenATh B OTBETE IJIABHOE.
3. Heymenne mnpuMmeHSTh 3HAHUS ISl peIICHHsS 3a1ad U OObsICHEHHs (u3ndecKux

SIBIICHUH; HETIPaBWIHHO C(POPMYITHPOBAHHBIC BOMPOCHI, 3a/IJaHUSI MU HEBEPHBIC OOBSICHCHHUS
XO0Jla UX PEIICHUS, HE3HAHUE IPUEMOB PEIICHUS 3aJa4, aHAJIOTWYHBIX PAHEE PEUICHHBIM B
KJlacce;, OIMMOKM, TIOKAa3bIBAIOIINE HEMPABUIBLHOEC TIOHMMAaHUE YCIOBUS 3aJadd WA
HEIIPABUIIbHOE UCTOJIKOBAHUE PEILICHUSA.

4. Heymenue untaTh U CTpOUTh TpadUKy ¥ IPUHIUIHATIBHBIC CXEMBI.

5. Heymenue noarotroButs K paboTe YCTaHOBKY I JaOOpaTOpHOE 00OpYyIOBaHUE,
IPOBECTH OIBIT, HEOOXOJMMBIC pPACUeThl WM HCIOJIb30BATh IOJYYCHHBIC TaHHBIC IUIS
BBIBOJIOB.

6. HeOpexxnoe oTHOmEHHE K JIaOOpaTOpHOMY OOOpPYIOBAHHUIO W H3MEPUTEIBHBIM
npudopam.

7. HeymeHnue onpenenuTh MoKa3aHusi K3MEPUTEIBHOTO pUodopa.

8. Hapymenue TpeOoBaHmii mpaBui 0€30MacHOrO Tpyda TMpH  BBIIOJHEHUH
IKCIIEPUMEHTA.

HerpyOsbie ommbku
1. Herounoctu (HhopMyIHUpOBOK, OMpENeIeHH, 3aKOHOB, TEOPUH, BHI3BAHHBIX HEMOIHOTOMN
OTBETAa OCHOBHBIX TIPU3HAKOB ompenensieMoro moHsTus. OmuOKU, BBI3BAHHBIC
HECOOTIOICHUEM YCIIOBUH MPOBEACHUS OMBITA MIIM U3MEPEHUIA.
2. OmmbOku B YCIOBHBIX O0O3HAYCHHSIX HA TNPUHIUIMUAIBHBIX CXeMaX, HETOYHOCTH
yepTexe, TpaduKoB, CXEM.
3. TIpormyck Wi HETOYHOE HATMCAHUE HANMEHOBAHUH €TUHUI] (PU3HMUECKUX BEITUIHH.
4. HepaunoHanbHbIN BEIOOp XOAa PEIICHUS.

Henouerst
1. HepaunonanbHble 3amucu  OpU  BBIYMCIEHUSX, HEpallMOHAJIbHBIE IPHEMBbI
BBIYUCIICHUH, IpeoOpa30BaHMi U pelIeHus 3a1a4.
2. Apudmernueckre omMOKN B BBIUMCICHUSIX, €CITU 3TU OIIMOKU TPy0O HE UCKaXaroT
pEAIBHOCTD MOTYYEHHOI'O Pe3yibTaTa.
3. OTtaenpHBIE MOTPEIIHOCTH B (DOPMYIHPOBKE BOMPOCA UM OTBETA.
4. HeOperxHoe BBINOIHEHHE 3alUCe, yepTexeid, cxem, rpaduKoB.

5. Opdorpaduueckne v MyHKTYaIlMOHHBIE OITHOKH.
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